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N.W. BERNSTEIN & ASSOCIATES
2000 M STKi-irr, N.W., Sum; 745 • WASHINGTON, D.C. 20036 • (202)466-8100 • FAX: (202)466-8877

July 31, 1995

Mike McAteer
United States Environmental Protection Agency, Region 5
77 West Jackson Boulevard
Chicago, Illinois 60604

Re: Background Material Related to the Enviro-Chem Site

Dear Mr McAteer:

By way of background, please find enclosed two letters dated September 25, 1992, and
April 30, 1993, related to access problems that the Trustees have encountered since the
beginning of this matter. Also enclosed is a copy of the Indiana Department of Environmental
Management "Calculation of Tier II Cleanup Goals Based on Human Health Evaluation,
revised February 1, 1994".

Nonn^irW^Bernstein, Trustee^

Enclosures

cc: Tony Likins, IDEM



BARNES . THORNBURG

April 30, 1993

VIA FACSIMILE AND U.S. MAIL

Ms. Karen Vendl
Remedial Project Manager
U.S. Environmental Protection Agency
Region V
77 West Jackson Blvd.
Chicago, Illinois 60604

Re: Enviro-Chem Superfund Site: Update on Force Majeure
Notice Regarding Access

Dear Karen:

As you requested at our April 16, 1993 Enviro-Chem meeting
in Chicago, this letter provides an update on the Enviro-Chem
Trustees' force majeure notice regarding the Trustees' inability
to secure a written agreement for access to the Enviro-Chem site /—\
and adjacent property necessary to implement the September 10, \J
1991 Enviro-Chem Consent Decree. Attachment 1 lists the prior
correspondence and meetings with the government regarding this T)
issue. As you can see, copies of this letter have been sent to i
all the parties listed in Section XXII of the Consent Decree.

As mentioned in our September 25, 1992 update letter on this
subject, we held a meeting with the Bankerts' lawyers (Messrs.
Kunz and Zubek) on August 21, 1992 to discuss our proposed
settlement agreement and easement which had been provided to them
on July l, 1992. As you may recall, the Bankerts1 lawyers told
us at that meeting that we needed to send them clean copies of
the July l package so they could mark them up to move the process
forward. The requested "clean copies" were provided August 27,
along with an oral response to all questions they raised at our
August 21 meeting. Despite the passage of over nine months, we
still have never received anv mark-up of or comments to the
July 1. 1992 settlement package.

In October 1992, it became apparent that little progress was
being made with the Bankerts1 lawyers, and everyone agreed that
the Trustees' technical representatives should meet directly with
the Bankerts and their consultant to try to negotiate an
agreement on the area needed to perform the remedy, which we have
coined the "footprint". At that time, the Trustees also
instructed AWD to reevaluate our entire approach to the footprint
to see if a technical alternative could be developed to avoid
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continuing conflicts with the Bankerts while still assuring that
the work will get done.

By October 15, 1992, AWD had developed four different
footprint approaches, each providing different configurations for
essential support zone activities including such things as
decontamination facilities, construction and government-oversight
trailers, a water management pad, material laydown areas, and
traffic patterns, to and from, and within, the footprint. On
October 30, 1992, and after receiving the Trustees1 input on
these approaches, Brad Grow and I spent at least two hours at the
Bankerts1 offices with Bob and Greg Bankert and their consultant,
Terry West, discussing the different approaches and incorporating
the Bankerts' reactions and revisions. We left copies of the
drawings with the Bankerts for their further review.

After additional follow-up discussions with the Bankerts,
AWD prepared a new proposal dated November 11, 1992, and ._
submitted it to the Bankerts. The Trustees also arranged for ' C J
Schneider Engineering to conduct a staked survey of the latest ^"^
footprint so the Bankerts could see the geographic extent of the
footprint in the field. The staked survey was completed on
November 24, 1992, the same day representatives of AWD and the
Bankerts met again to discuss the latest footprint. The
attendees (AWD's Grow, Mark Dowiak, and Jackie Powers, and Bob
and Greg Bankert) discussed the new footprint in the Bankerts1
office and then spent three hours in the field reviewing the
staked survey. The Bankerts marked-up the latest footprint
drawing at the meeting to delineate what they would accept. AWD
then went back to its office, redrew the footprint to the
Bankerts' specifications, and sent it (the seventh revision
performed for and submitted to the Bankerts) to Bob Bankert on
December 17, 1992.

On January 7, 1993, while overseeing the Phase II
Supplemental Investigation, Brad Grow, once again, met with Bob
and Greg Bankert to discuss the December 17 drawing. After
spending about an hour in the field, Mr. Grow was called away to
attend other matters in connection with the supplemental
investigation. When he returned less than an hour later, Greg
Bankert was unavailable. The Bankerts1 claim (in Mr-. Kunz1
April 14 letter) that Mr. Grow "abruptly left the site" is
ridiculous.

In mid- to late-January 1993, Bob Bankert called Brad Grow
to ask that the latest footprint be resurveyed in the field to
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reflect the December 17 drawing. That staked survey was
completed on January 25, 1993. On that date, Mr. Grow again met
with Bob and Greg Bankert (Terry West participated by telephone)
for several hours and walked the site to view the latest staked
survey. Mr. Grow re-emphasized the critical importance of
reaching closure on the footprint issue. At that meeting, the
Bankerts and Terry West indicated the footprint was acceptable
and could "serve as the nucleus" for an overall global agreement
with the Bankerts.

When we learned the footprint issue had apparently been
resolved, the Trustees re-focused their attention on resolving
the "other issues" Terry West obliquely referenced in the
January 25 meeting. On February 17, 1993, I sent a letter to Mr.
Kunz, informing him that it appeared an agreement on the
footprint had been reached and reminding him that despite the
passage of several months, we had received absolutely no mark-up
of, or comments on, the settlement papers hand-delivered to him
originally on July 1 and again on August 27, 1992. I further
indicated that we were trying to develop a new, more simplified
access proposal, which would be delivered to him in the next few
weeks, and specifically solicited from Mr. Kunz any thoughts,
issues or comments that should be incorporated into this new
settlement approach.

By letter dated February 25 (but not received until
March l) , Mr. Kunz responded to my February 17 letter, and made
the incredible suggestion that the footprint changes were
evidently being made due to the Trustees' change of consultant.
By letter dated March 10, I corrected Mr. Kunz1 suggestion and
reminded him that the footprint changes had absolutely nothing to
do with our change of consultants, but rather were an effort to
accommodate his clients. I also reiterated our understanding
that a technical agreement on the footprint had been reached.
Finally, I pointed out that although Mr. Kunz had said we would
receive legal comments from him by the end of the first week of
March, that had, unfortunately, not occurred.

By late March 1993, we still had heard nothing from
Mr. Kunz. Rather than wait for his comments, we seat him a new
settlement proposal dated March 26, 1993. That proposal, copies
of which are enclosed, tried to substantially simplify the prior
settlement package, abandoned the easement concept (to which the
Bankerts had objected), and explained that if an agreement was
not reached, action might have to be taken against the children
of Jon and Patricia Bankert (the "Bankert beneficiaries") and
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Boone County Resource Recovery Systems, Inc. We requested a
response by April 15.

Mr. Kunz' April 14 response is enclosed. One of the most
disturbing revelations in Mr. Kunz1 letter is his statement that
Bankerts still object to the footprint. This was the first we
had heard since January 25, 1993, that any problems remained with
respect to the footprint, despite the contrary representations
made on January 25 by the Bankerts and Terry West, and despite
the fact that our February 17 and March 10 letters specifically
stated our understanding that an agreement on the footprint had
been reached.

By letter dated April 30, 1993 (copy enclosed), we responded
to Mr. Kunz1 April 14 letter. As you can see, we have, again,
acceded to the Bankerts1 request and have agreed to one last site
visit to see if the remaining footprint issues can be resolved
once and for all. .<̂

Karen, given the schedules agreed to at our April 16
meeting, we are simply running out of time. It appears doubtful
an agreement will be reached. Obviously, we cannot accept
changes that would prevent implementation of the Consent Decree.
We will keep you apprised of the results of our next meeting, but
fear that other measures will be necessary.

To summarize, since September 25, 1992, the Trustees'
representatives have held seven meetings with the Bankerts and/or
their counsel, four of which were dedicated solely to the
footprint issue; have developed seven separate footprint
proposals for the Bankerts (in addition to four additional
revisions that were rejected in-house as impracticable); have had
staked surveys performed twice to show the footprint layout in
the field; have conferred, by telephone, with the Bankerts or
their representatives on at least six different occasions, again
solely to discuss the footprint; and have spent in excess of
$30,000 redesigning the remedy to try to accommodate the
Bankerts' concerns. It is obvious the Bankerts are in absolutely
no hurry to reach an agreement, and have (as with Northside)
frustrated and stonewalled our efforts.

As discussed at our April 16 meeting, the Trustees plan to
commence site preparation and material removal work in early
August 1993. We will aggressively continue our last ditch
efforts to reach an agreement with the Bankerts. If the Consent
Decree is to be implemented, the Trustees, EPA and the Department
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of Justice must work together to assure access. By this letter,
we specifically request the assistance of the Department of
Justice in obtaining access to the site so the Consent Decree can
be implemented.

JMK:kkm
Enclosures
cc: Tom Krueger, Esq.

Barbara Rogers, Esq.
Jim Smith, Esq.
Director, EPA Region V, Waste Management Division
Commissioner, Indiana Department of Environmental Management

JMK01461
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September 25, 1992

VIA FEDERAL EXPRESS

Thomas J. Krueger, Esquire
Assistant Regional Counsel
United States Environmental

Protection Agency, Region V
77 West Jackson Boulevard
Chicago, Illinois 60604

Ms. Karen A. Vendl
Senior Remedial Project Manager
Office of Superfund
United States Environmental

Protection Agency, Region V
77 West Jackson Boulevard
Chicago, niinois 60604-3590

Re: Access to the Enviro-Chem Site

Dear Tom and Karen:

This letter is written on behalf of the Enviro-Chem Trustees. Over the past 12
months or so, the Enviro-Chem Trustees and their counsel have attempted, as set forth
below, to obtain access to the Enviro-Chem Site and immediately adjacent property that is
necessary for the construction of the consent decree remedy. The efforts to date have been
futile.

The Enviro-Chem Site is land locked, and the property surrounding the Site has been
carved into small pieces which were transferred by Jonathan Bankert, Sr. (the incorporate^
initial President, and majority stockholder of Enviro-Chem) to his children (the "Bankert
Children") and then- corporations. Ownership of the property that Jon Bankert believed
encompassed the Enviro-Chem and Northside Superfund sites was retained by Jon Bankert
and/or his wife, Patricia. As a result of these transfers, the Bankert Children now own land
necessary to implement the Enviro-Chem remedy. Unfortunately, the Bankert Children,
their corporations, and then" counsel have continually thwarted any progress or access and
have engaged in conduct that can only be labeled unreasonable and obstructionist. The
chronology contained in this letter is supported by documentation which we would be happy
to provide you upon request.

C
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p
Y
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History of Access Negotiations

The Consent Decree was entered on September 10, 1991. Pursuant to Section X of
the Decree, the Trustees were required to use their best efforts to obtain access to the site.
In September and October, I informed Hal Kunz, the Bankerts' counsel, numerous times
by telephone, by letter, and in person of the need to obtain an access agreement. In these
discussions, I offered to prepare an easement which would provide access to the Site
modeled after the Northside Sanitary Landfill Superfund Site easement which was
negotiated with the same parties. This proposed easement was delivered to the Bankerts
in October 1991.

On October 31, November 4, and November 6, we reminded Mr. Kunz in writing of
the fact that we were to use our best efforts to obtain an access agreement within sixty (60)
days of the entry of the Decree, and that we needed his response. In addition to the written
correspondence, we attempted to reach Mr. Kunz during this period by telephone no less
than three times. Our only successful call was on November 4th in which Mr. Kunz
promised a response before the approaching deadline. However, Mr. Kunz did not respond
to any other phone calls or letters until November 27th.

Finally, on November 27th - 3 weeks after the deadline - the Trustees received the
only substantive response from Mr. Kunz regarding the proposed easement. Mr. Kunz
refused to discuss the access issue alone, and insisted that the access agreement be part of
an overall global settlement of all claims against the Bankerts including various PRPs' cross-
claims against the Bankerts.1 Mr. Kunz also questioned the accuracy of the legal
descriptions of the Site we had provided and demanded that we rely on a drawing of the
Site he had prepared which he felt sufficient to accomplish the remedy. Unfortunately, his
drawing covered only a portion of the Enviro-Chem Site. This was the first time these issues
had been raised.

During the next several months the parties corresponded regarding the terms of this
global settlement and the specific area encompassed by the access agreement. The Bankerts
demanded that the global settlement incorporate provisions regarding access roads,
reversions of property interests after portions of the remedy had been completed, use of clay

'The PRPs' cross-claims against the Bankerts have been asserted in the case United
States of America v. Environmental Conservation and Chemical Corporation, Cause No.
IP83-1419-C.
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material from Parcels 35 and 39, fencing, cooperative uses of the real estate, and various
other provisions relating to settlement of the claims and cross-claims against the Bankerts.

The Bankerts' request for a global settlement substantially complicated matters. Not
only did we have to obtain the approval of the access issues from the Trustees, but we also
had to formulate a settlement of the cross-claim, and communicate the proposed terms to,
and obtain the approval of, the Enviro-Chem Litigation Committee, which is in charge of
our cross-claims against the Bankerts.

On March 6,1992, and after obtaining the approval of the Enviro-Chem Trustees and
the Litigation Committee, I met with Hal Kunz and Warren Krebs to present a nine point
global settlement plan. The plan provided for, inter alia, settlement of all cross-claims,
access to the Site, and a Grant of Easement for the remedy. The entire purpose of the
meeting was to outline our basic settlement terms so the Bankerts' counsel could discuss
these points with their clients and provide some preliminary reactions. Mr. Kunz specifically
agreed that this format would speed up the process, and I could incorporate his clients'
reactions before actually drafting the papers.

More than a week after this meeting, I received a phone call from Hal Kunz asking
me to put the nine point proposal in a letter because he did not recall the specific terms and
wanted them in writing to discuss with his client. In addition, Mr. Kunz raised an issue
regarding utilization of property owned by the Bankert Children that lies immediately west
of the Enviro-Chem Site ("Parcel 45") (see attached map). The Bankerts' lawyers contend
that the children received this parcel from their parents in 1984 and have no obligation to
provide access over and around that parcel nor to permit its use in the construction of the
remedy since it was severed from the Enviro-Chem Site. The Bankerts' lawyers also
demanded that Barnes & Thornburg revise the Site remedy map, submitted as part of the
revised plans and specs and tendered to EPA, to show the location of the existing fence
around the Enviro-Chem Site so they could better determine the extent of the remedy's
encroachment of Parcel 45. We complied with these demands and on March 27,1992, sent
a formal letter to Hal Kunz explaining the details of the nine point global settlement. On
March 31st, Don Williams and I met with Hal Kunz and Greg Zubek to discuss the
Bankerts' reactions to the nine point settlement proposal and the remedy map. The
Bankerts' lawyers again challenged the use of adjacent properly in the construction and
implementation of the remedy, as well as the number and location of construction and
decontamination facilities and remedy components.
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During the entire month of April, we intensified our efforts to obtain access. During
this period, Barnes & Thornburg engaged in extensive efforts to meet with and resolve
problems raised by the Bankerts in regard to minimization of the impact of the remedy on
adjoining property and provided all technical documentation and settlement documentation
demanded by the Bankerts. During this time, we transmitted several maps to the Bankerts'
counsel describing the Site, and held numerous conversations answering their questions.

On April 16 we received the design maps back with hand drawings on them made
by the Bankert Children and their counsel. These suggested revisions appeared to have
been made without any reliance on or consultation with technical people familiar with
Superfund remedies in general, or the Enviro-Chem remedy in particular. Rather, the
Bankerts penciled in new buffer lines, redrew the decontamination, construction, and EPA
oversight trailers in the middle of roadways and moved fence lines. They demanded these
changes be made. Moreover, the modifications were made without technical advice or
consultation with health and safety regulations or OSHA standards. The simplistic, modified
drawings were, quite simply, incompatible with the remedy for the Site.

The Trustees, in good faith decided to have engineers and consultants review the
changes to determine if and how they could be incorporated into the final remedy design.
David Hurst from ERM-North Central and two attorneys from Barnes & Thornburg met
with Hal Kunz and Terry West at the Site on April 21, to discuss these proposed
modifications in an effort to resolve these issues. At that meeting, it was obvious that Mr.
Kunz and Dr. West were not prepared and had not studied the design drawings in sufficient
detail prior to the meeting because objections were continually raised with regard to the size
of the buffer zone and easement area without having made any comparison of that area to
the cap contour drawings and design specs submitted to EPA. Mr. Kunz and Dr. West
showed a continued intransigence in providing room to effectuate the remedy including
requesting us to violate OSHA standards in the placement of trailers and their refusal to
give us an easement for grading and drainage of the cap. In addition, the Bankerts
continued to assert that the proposed remedy infringed unreasonably and illegally upon
Parcel 45.

We again commenced review of the design drawings in an attempt to meet the
concerns of the Bankerts regarding the Site layout raised in the April 21st meeting. The
work included working with our engineers and reaching a compromise on the issue of the
Bankerts' ability to traverse a drainage swale, movement of structures and equipment to
further minimize the impact of the remedy on the adjoining parcel, and phone calls with
U.S. EPA to assess the impact of changes to the Site layout on EPA's decision to approve
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the design drawings already submitted. Furthermore, the Trustees met several times to
discuss issues related to access and approve any modifications to the design drawings.

During the last several months, and in an effort to obtain a global settlement with
the Bankerts, we drafted a fifteen page Settlement Agreement and a six page Grant of
Easement. These documents were transmitted to Hal Kunz on May 4th. In addition, we
continued to work with consultants to obtain all legal surveys and descriptions required as
exhibits to the agreement as well as with the Boone County Abstract Company to obtain
title policies on all properties involved at the Site. The tasks involved are and were complex
because of the Bankerts' unsystematic, haphazard dissection of the properties involved and
the interlocking and constantly changing corporate entities holding title to or leasing the
property. cOn May 8th, Don Williams contacted Mr. Kunz by telephone to set up a time to ^^
meet to discuss the Settlement Agreement and Grant of Easement which they received on x-v
May 4th. Mr. Kunz indicated that he did not want to be bothered with our phone calls and v_x
refused to meet to discuss the Settlement Agreement and Grant of Easement until he
received every single exhibit to the Settlement Agreement, including all legal descriptions
and surveys, conferred with his client and his consultants, and had responded in writing.
Only then would he contemplate meeting to discuss the provisions. At that point, Mr.
Williams indicated that the exhibits (mostly legal descriptions of parcels and easements)
were not essential to the preliminary discussion of the issues and that the negotiating could
begin as the Settlement Agreement and Grant of Easement were extremely inclusive.
Moreover, any discussion would, of course, be subject to a complete review of the exhibits
when they were completed. Nevertheless, Mr. Kunz again refused to meet. We sent an
additional letter on May 12th indicating our desire to meet and requesting a meeting time
and date. Mr. Kunz responded in writing on May 15 indicating that from now on it was
their intent to conduct negotiations in writing only, and that during these negotiations they
did not intend to revisit or discuss any issue that they decide is unacceptable.

On June 5, 1992, John Kyle sent a revised version of the Settlement Agreement and
Grant of Easement to Hal Kunz. The June 5th version included all attachments (the legal
descriptions and a site map). The June 5th version included minor changes to the language
of the May version of the Agreement, most of which were prompted by changes to
accommodate the Bankerts' concerns regarding property uses adjoining the Site. The
Agreement contained redlining and strike-cuts so that all revisions were readily apparent.
No response was received despite our request to meet to discuss the provisions and terms
contained in the Agreement.
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During the week of June 5, we also discovered that the Bankerts had submitted to
the Boone County Planning Commission formal plans to develop yet another new resource
recovery facility in an area to be occupied by the remedy as well as a portion of land
adjacent thereto. We immediately contacted our design people to assess the potential
impact of the construction of this building on the remedy and contacted the Bankerts to
request that they not proceed with any construction until we had determined the impact of
this construction activity. The Bankerts indicated that they were well aware that the
building encroached upon the proposed remedy, but indicated that the land was theirs to
use as they pleased, and they were permitted to construct the building on their land
regardless of its impact on the remedy. This issue still has not been resolved.2

During the month of June we continued to modify some of the language of the
Settlement Agreement and drafted a simplified Grant of Easement containing essentially
the same terms as the prior Grant of the Easement in the hope that it would be better
understood. This version was sent to Mr. Kunz on July 1, 1992. Again, we received no
response. On July 23,1 sent another letter requesting to meet. Finally Hal Kunz and Greg
Zubek agreed to meet, and on August 21, 1992 I met with them to discuss the issues of
settlement. At that meeting, the Bankerts again asked the same questions that they had
asked before, most of which were resolved by and covered in the provisions of the
Settlement Agreement and Grant of Easement. It was clear that they, once again, had not
studied the documents or my cover letter in sufficient detail to conduct a meaningful
discussion. They also had not made a clean copy of the documents and asked that I send
them fresh copies so they could mark them up with their suggested changes. Several of their
questions, however, were also addressed to the remedy components and required
consultation with our design people. I told them we could call them with the answers to
these questions.

2It was not until September 9 of this year that the Trustees learned the true
geographic extent of the Bankerts' new proposed facility. At that time, the Trustees
were provided with a map containing a hand-drawn line by Bob Bankert that showed the
transportation route into the new resource recovery facility. Rather than access the new
building on the side opposite Enviro-Chem, the Bankerts have proposed to enter from
the east, or Enviro-Chem, side of the building and have plans to build a "broad-swing"
access road that lies even closer to the site than the proposed building. The Trustees
have asked our consultant and engineers to review the Bankerts' newest planned use of
the property. We will advise you as soon as we learn the scope and extent of the
encroachment into the remedy and whether these structures can coexist with the remedy.
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On Thursday, August 27, 1992, Don Williams called Mr. Greg Zubek with answers
to the questions raised on August 21. Mr. Williams spoke with Mr. Zubek at length
regarding the specific provisions of the Grant of Easement, the order of property reversions,
the requirement of a buffer zone, and various issues related to the access roads. During that
discussion Mr. Williams emphasized to Mr. Zubek the need to meet to discuss the terms
and to reach settlement. On that date, Don Williams also sent Hal Kunz and Greg Zubek
a clean copy of the Settlement Agreement and Grant of Easement to mark up and return
to us. To date we have received no written response.

On September 1, 1992, Mr. Williams spoke with Hal Kunz, Bob Bankert, and Greg
Bankert in a conference call regarding the very same questions raised by Greg Zubek in the
previous meeting. Mr. Williams again painstakingly reviewed the provisions of the Grant
of Easement and listened to their concerns regarding the Site map. At that meeting, the
Bankerts again asserted their right to use Parcel 45 in any manner they wanted and were
unhappy about our plan to use part of their property in the implementation of the remedy. f*±
Mr. Williams also expressed to Mr. Kunz repeatedly the need to meet to discuss the v_y
Settlement Agreement and to resolve the remaining issues. Mr. Kunz indicated that we had
delayed in not contacting him to respond to the questions raised in the August 21st meeting.
Mr. Williams informed him of the conversation with Greg Zubek of which he was
completely unaware. Mr. Kunz said he would call and arrange a meeting the following week
(after Labor Day) to discuss settlement. To date, we have received no such call.

On September 14, 1992, Mr. Williams sent Mr. Kunz another letter requesting to
meet to discuss settlement noting that we had received no substantive response to the
Settlement Agreement and Grant of Easement since they received it on May 4th. On
September 21, 1992, we received a letter from Hal Kunz. The letter is another item in a
growing list of confounding and inaccurate correspondence from the Bankerts. It references
new uses of Parcel 45 which interfere with the implementation of the remedy. Moreover,
Mr. Kunz states in his letter that we had promised an addendum to the Settlement
Agreement and that they need to receive that addendum before they can meet to discuss
the Site. However, the addendum is a technical memorandum drafted for a separate
Superfund site (Northside) and is completely irrelevant to the Enviro-Chem Site. Finally,
Mr. Kunz provided no opportunity to meet to discuss settlement. Our response to this latest
correspondence is enclosed.

Ownership of the Site

BARNES &THORNBURG
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Aside from the intransigence and delay which has occurred in trying to reach an
access settlement, the most troubling aspect of negotiations has resulted from the Bankerts'
and their counsels' assertion that we have no right to use land outside the area of defined
contamination (defined by the Bankerts as the area described in the lease agreement under
which the Enviro-Chem corporation operated at the Site). In particular they have refused
to let us use Parcel 45 which is adjacent to and immediately west of the Site and which is
absolutely essential to the implementation of the remedy.3

The basis for the Bankerts' refusal to allow us to use Parcel 45 is that in 1984, Parcel
45 was intentionally severed from the Enviro-Chem Site by Jon Bankert, Sr. and transferred
to them. Parcel 45 is now not owned by the previous Superfund owner. As a result, the
Bankert Children argue that they, as the new owners, have no obligation to provide access
and space for the construction and implementation of the remedy. In essence they have
argued that by their father's severance of the property, they have been released from all
obligations to make property available for the remedy. They have also argued that any use
of their property in constructing or effectuating the remedy is an infringement of their
property rights. Their analysis is flawed for at least two reasons.

First, it is clear from the survey prepared in 1987 by CH2M Hill, EPA's contractor
for the Site, that the remedial site boundary extends into Parcel 45. We have established

3As specified in our most recent design plans, the western portion of Parcel 45 and
another Bankert parcel to the north is required to implement the remedy for several
reasons, including the following:

• access for vehicles and equipment used to construct the remedy (as noted
earlier the Site is landlocked);

• decontamination areas;
• construction/oversight trailers;
• support vehicles and trailers;
• staging of equipment and materials;
• construction of the cap, which will, of necessity, "spill over" the actual Site

boundaries into Parcel 45 to achieve adequate slope;
• construction and maintenance of a drainage swale;
• construction, maintenance and sampling of monitoring wells; and
• areas to allow movement around the perimeter of the cap for maintenance

and access to the SVE System.
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through two independent surveyors that the Bankert Children actually own a portion of the
Enviro-Chem Site. As a result, they are potentially responsible parties under CERCLA
§ 107(a)(l) as owners of a Superfund site and have a responsibility, at a minimum, to
provide access to the Site to perform the remedy.

Second, the common law doctrine known as lis pendens provides that any party who
acquires title to real estate, with actual or constructive notice of pending litigation involving
that real estate, is bound by the judgment or decree issued in the pending litigation and
takes title subject to the rights of the parties to that litigation. The effect is to make all
successors in ownership abide by the outcome of a pending action as if they were the parties
to the action. Lis pendens is applicable to situations such as the one at hand where a party
severs a larger piece of property subject to litigation. In most instances, the new owner of
the severed parcel is bound by the outcome in the litigation as if the parcel was never
severed. Thus, the Bankerts' claim that they have no obligation to provide access to the Site
because they do not own any of the Site (which clearly is not true) is unfounded. As shown
below, they take subject to the pending litigation and are bound by its outcome.

For a party who takes title to property involved in pending litigation to be bound by
that litigation, two requirements must be met. First, the pending action must involve title
to property or an action to enforce any lien, right to, or interest in real property. An
enforcement action of the type involved in the EPA's original suit in 1983 is just such an
action. Second, for any judgment to bind subsequent purchasers or incumbrancers, they
must have actual or constructive notice of the pending litigation affecting the property. The
litigation in question was brought in 1983. The parties to that litigation include Jonathan
and Patricia Bankert, the parents of the Bankert Children. The doctrine provides that
subsequent purchasers have constructive notice of every fact contained in the pleadings or
that is apparent from the face of the proceedings which is relevant to the issue or relief
sought at the time of purchase and to all such facts that one would necessarily be on notice
of if they inquired about and which inquiry would bring to one's knowledge. In 1984 when
the Bankert Children took title to Parcel 45, the Bankert Children clearly were aware of the
enforcement action and that a remedy would be required at the Site. Thus, they clearly had
constructive notice and are bound to cooperate with the remedy required by that
enforcement action. Severance of the properties did not release the Bankert Children from
their obligations.

Despite the Trustees' best efforts, the Trust has been unable to secure a formal
access agreement, although, by making calls prior to each visit, we have been able to get on
the site to perform various studies and inspections. We may therefore be forced in the near
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future to request that the U.S. EPA assist us in obtaining long-term access, including the
condemnation of the Enviro-Chem Site and adjacent property pursuant to § 104(j) of
CERCLA, 42 U.S.C. § 96040). As you know, § 104(j) authorizes EPA, on behalf of the
President, to "acquire, by purchase, lease, condemnation, donation, or otherwise, any real
property or any interest in real property that the President [or EPA in his behalf]
determines is needed to conduct a remedial action .. .". The Trustees are aware that the
circumstances which demand such an action are uncommon. Nevertheless the situation at
the Enviro-Chem Site and the conduct of the current landowners and their counsel may
dictate such action.

We look forward to discussing these issues at our upcoming September 30th meeting
in Chicago.

Sincerely,

JMK:DEW:jjw:kkm
Enclosures
cc: As to the United States or U.S. EPA

Regional Counsel, U.S. EPA
Director, Waste Management Division
Assistant Attorney General

As to the State of Indiana
Attorney General
Commissioner, IDEM

Enviro-Chem Trustees

John M. Kyle III
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TIER II CLEANUP GOALS - HUMAN HEALTH EVALUATION

Cleanup goals for chemicals in source media for Tier II are calculated based on a human
health evaluation using standard risk assessment assumptions. Cleanup goals are determined for
one of two possible land use scenarios; non-residential or residential. The determination of
whether cleanup goals based on a residential or non-residential scenario apply to a particular site
depends on the environmental site setting (i.e., onsite and surrounding land use patterns) and
projected future use. However, the use of cleanup goals to remediate a site based on an non-
residential scenario will require some land use restrictions to prevent unrestricted future use of
the site.

The methodology for calculation of Tier E, health-based cleanup goals was based on
EPA's preliminary remediation goals (EPA, 1991), incorporating changes agreed upon by the
Voluntary Remediation Program Technical Standards Subcommittee. The methodology for
calculation of Tier II cleanup goals is provided in three parts. This first pan presents
background information and an overview of the health-based approach for determining
preliminary remediation goals. Then detailed calculations are provided which outline the
approach for calculating health-based goals specifically for the Tier II assessment. Finally,
cleanup goals for selected compounds are presented that are applicable for remediation of sites
with a Tier II assessment.

OVERVIEW OF EPA APPROACH FOR DETERMINING PRELIMINARY
REMEDIATION GOALS

EPA has identified a standardized approach for calculating cleanup goals or preliminary
remediation goals (PRGs) for the remedial investigation and feasibility study (RI/FS) process on
federal Superfund sites. PRGs are equivalent in concept to Tier II cleanup goals such that they
are health-based acceptable concentrations for chemicals of interest in a particular media. They
are also derived independently for a site or sites without requiring a site-specific risk assessment
(i.e., a Tier in risk assessment). The method for calculating these PRGs was outlined in the
document Risk Assessment Guidance far Super/and: Volume I - Human Health Evaluation
Manual: Pan B. Development of Risk-Based Preliminary Remediation Goals (EPA, 9285.7-01B,
December, 1991), an overview of which is *tiy*ifyd below.

EPA's approach for determining PRGS for a site include either applicable or relevant and
appropriate requirements (ARARs) and/or health-based, acceptable concentrations. This
discussion, however, focuses only on the calculation of risk-based PRGs. Risk-based PRGs are

separately by chemical and media. The media evaluated in EPA Part B include soils
and groundwater (and/or surface water used as a potable water source). However, for Tier n,
soils were divided into two separate media based on their potential for exposure: surface soils
and subsurface soils. Surface soils are defined as those soils within the top 2 feet of the surface
that would be incidentally contacted by an industrial worker, while working, or by residents
while playing (young children) and/or landscaping or gardening (adults). Subsurface soils were
defined as soils below 2 feet that would only be contacted directly during excavation or
construction activities. The potential for contact to subsurface or deeper soils would be less than
for surface soils and would occur under different circumstances (i.e., excavation or



construction).

The development of risk-based PRGs begins with the determination of the probable future
land use of the site and the potential receptor type that would apply. Potential exposure
pathways are then identified using assumptions about the behavior and body parameters of the
applicable receptor. For calculation of PRGs for each media, EPA identified applicable
exposure pathways specific to the land use scenario evaluated. However, EPA only considered
those exposure pathways that contribute significantly to the overall exposure and risk in the
calculation of PRGs. Other relevant exposure pathways were assumed to contribute
insignificantly to the overall exposure and were not included. Relevant exposure pathways were
also assumed to vary according to residential and non-residential use scenarios. For the
residential scenario, the exposure pathways considered applicable for groundwater were ingestion
and inhalation of voiatiles; and for soil was incidental ingestion. For the non-residential
scenario, the exposure pathways considered applicable for determining PRGs for groundwater
was ingestion; and for soil were incidental ingestion and inhalation of voiatiles and fugitive
dusts.

Once exposure pathways are identified, equations quantifying the health risk to the
receptor can be developed. There are two general equations used in calculating potential human
health effects in a risk assessment, one for carcinogenic effects, the other for noncarcinogenic
effects. They are, for the carcinogenic assessment:

where: Rj = excess lifetime cancer risk from exposure pathway r,
SF = cancer slope factor (mg/kg/day)'';
[, = total chemical intake from exposure pathway i averaged over a

lifetime (mg/kg/day)

and, for the noncarcinogenic assessment:

AT . JL »)

where: HI; = hazard index from exposure pathway /;
Ij = average daily intake from exposure pathway i averaged over the

period of exposure (mg/kg/day);
RfD = reference dose (mg/kg/day).

Equations 1 and 2 are written in a general form in that chemical intake (I) varies according to
exposure pathway and receptor. Total cancer risk and hazard index are then calculated by
summing across all exposure pathways to give a total cancer risk (R«):



or total hazard index

The equations quantifying the risk from a given chemical concentration in a particular
medium can then be inverted to back-calculate a health-based acceptable chemical concentration,
given an acceptable risk level. PRGs are then determined by using these equations with standard
EPA default exposure factors, available toxicity data and appropriate target health effect levels.
EPA designed the PRG methodclogy to be used initially to calculate PRGs for a site using
strictly default parameters, and, at a later time, to be used with site-specific assumptions to
update the PRGs. However, application of the PRGs concept for calculating Tier H cleanup
goals assumes only the default parameters. Modification based on site-specific data, however,
could be implemented as a part of a Tier HI risk assessment.

Toxicity data refers to cancer slope factors (SFs) and reference doses (RfDs), collectively
termed dose-response factors, used in Equations 1 and 2. Dose-response factors relate the intake
or dose of a chemical to a carcinogenic effect or noncartinogenic systemic effect from exposure
to a contaminated medium. Dose-response factors are specific to a chemical and exposure
pathway (i.e., oral versus inhalation). SFs and RfDs are obtained first from EPA's Integrated
Risk Information System (IRIS), or if not available in IRIS, from EPA's Health Effects
Assessment Summary Tables (HEAST).

Target health effect levels refer to the levels of cancer risks or hazard indices that are
deemed acceptable by the EPA for a particular site. Target health effect levels are cancer risks
and hazards indices below which the potential for effects to human health are assumed to be
negligible or inconsequential. Generally, cancer risks are evaluated based on a range of
acceptable risk from i in 10,000 (1(T) to* 1 in a 1,000,000 (10"*). Noncarcinogenic effects are
evaluated based on a hazard index of one or below which is generally deemed to be-acceptable.
The range of acceptable risk for the carcinogenic assessment reflects the range of uncertainty
in the analysis and interpretation of the results for a paitiCT)ar site. This range also reflects the
range of acceptability for various land uses. For federal Superfund sites investigated under me

contingency plan (NCP), sites with a cumulative total cancer risk level below 104 for
all applicable receptors indicate no remedial action is needed. Whereas, for sties with cancer
risk levels above ICr*, some remedial action must be taken to mitigate potential cancer risks.
For sites with maximum cancer risks in the range 10** to 10"6, action is taken on a site-specific
basis. Typically on sites with unrestricted future use (i.e., where residential use is possible),
the target risk level is closer to 10"*. However, on sites with restricttd land uses for current and
future non-residential purposes, target risk levels higher than 10"* are often selected. Therefore.
for determining health-based cleanup goals for carcinogens in the Tier H analysis, a "point of
departure" for sites with unrestricted future use (i.e., including residential use) were based on
a 10"* target cancer risk level. For sites where current and future land use is restricted to non-
residential purposes, the "point of departure" for carcinogens was the 10"5 target cancer risk
level. The target hazard index used for evaluating noncarcinogenic compounds was I, for



compounds that are not considered bioaccumuiadve, and 0.2, for compounds that are considered
bioaccumulative. Table 1 of Water Quality Criteria for Specific Substances (Indiana Register,
Volume 16, Number 7, April 1, 1993) was the basis for determining whether or not a compound
was considered bioaccumulative.

CALCULATION OF HEALTH-BASED CLEANUP GOALS

Health-based cleanup goals were calculated for soils and ground-water according to EPA's
PRG approach, widi one exception. Cleanup goals for soils were developed separately for
surface and subsurface soils since they differ in the potential for direct contact exposure.
Cleanup goals for surface soils were based' on EPA's PRG approach considering target receptors
of either residents, for sites remediated for unrestricted future use, or industrial workers, for
sites that are remediated for restricted land use for non-residential purposes. For subsurface or

«ol&, vpgica&G. 7K«fBM«. VR. vsGasv&GRi w&sssL <j».t., foe
maintenance) or construction workers. These particular receptors would be exposed to
subsurface soils at a higher rate (i.e., higher contact rate per day or event) than an non-
residential worker or resident would be exposed to surface soils, but the exposure would occur
over a shorter duration. The following paragraphs provide a discussion of calculating health-
based criteria applicable for the non-residential and residential land use scenarios.

Non-Residential Land Use Scenario

Surface Soils: Potential exposure pathways considered applicable for surface soils in the non-
residential scenario were incidental ingestion and inhalation of volatiles and fugitive dusts. The
cancer risk, R, and hazard index, HI, for these exposure pathways by an industrial worker are
ralcnlatffri using equations written in the form of Equations 1 and 2, however they are expanded
to consider specific formulas for calculating intake Oi) as follows, for carcinogens:

EF " ED - C, • flSF, • IRM • 10"* Kgjmy * (SFt • IR^
BW - AT

and for noncarcinogens:

** ' *" " c> ' ^LlSfD' ' *** * l<r* *^ * <VJyp' * ^ ' (ltVF
BW • AT

The variables VF (soil to air volatilization factor) and PEF (paniculate emissions factor) relate
the exposure concentrations for the chemical in air to source concentration in soil. The values
of VF and PEF are calm laird according to the following equations:

VF (m'/fc) - (L y* t r* f l*). (M*— (7)
^ ^+D4 • E *Km



where: • -

D * £<r (cm'js)
,

and

The definitions of variables in Equations 5 through 9 and their EP A recommended default values
are provided in Table 1. Equations 5 and 6 above provide numeric estimates of cancer risk (R)
and noncarcinogenic hazard index (HI) as a function of the concentration of a chemical in soil.
These equations can be inverted to solve for the soil concentration which becomes the health-
based criteria (C,-J for a particular compound, as follows:

BW - TR • AT •MSaaya/ygqr

£F .fiD-ttF- -Urtfeto - «,_, * SF, • «_, • ( - * -

and
^ BW» IHT • AT •36Sdaysfyear ________

~~~.—TT~ 01)
£F

where: TR = target cancer risk level; and
mi = target hazard index.

The above expression allows tor the explicit calculation of a soUheaith^Mued criteria once target
cancer risk and hazard index levels are established.'

Under the default assumptions presented in Table 1, and assuming a target cancer risk
level (TR) of 1CT1 and target hazard index (THI) of 1 for the non-residential scenario, the above
two equations reduce to:



and

————————
(5-10-VflD.) «• (l/JtfD, • (H - 4.3-10VF

(13)

Subsurface Soils: As widi surface soils, potential exposure pathways applicable for a
construction or excavation worker exposed'to subsurface soils are incidental ingestion and
inhalation of volatiles and fugitive dusts. The rang^f risk and hazard index for construction
workers were <~akiiiati»rt and combined for these exposure pathways based on Equation 5 for
carcinogens and Equation 6 for noncarcinogens. The parameter definitions for variables specific
for construction workers exposed to subsurface soils are provided in Table 2. As with surface
soils, health-based criteria (C^J for subsurface soils are calculated based on inverting Equations
5 and 6 and generating equations similar to 10 and 11.

Under the default assumptions presented in Table 2. and assuming a target cancer risk
level (TR) of IQr* and THI of 1 for construction workers in the non-residential scenario,
Equations 10 and 11 reduce to:

5.1 *ur2

TS^j (M)

and
146c

*" - 4.3.10-*))

The exposure pathway considered applicable for groundwater in the non-
residential laad use scenario is ingestion. Cancer risks and hazard indices ficom this exposure
pathway are calnilarrri in equations that combine these intake assumptions as follows, for
potential carcinogens:

BW • AT • 365 Jaysfyr

and, for noncarcinogens:



EF . ED • C (17)

• XT • 365 dow/yr

The definitions of variables in Equations 16 and 17, and the EPA recommended default values
are provided in Table 3. Equations 16 and 17 present health effects as a function of
concentration of a chemical in groundwater. These equations can be inverted to solve for water
concentrations or health-based criteria (C^ for groundwater as follows:

TR - BW ~ AT • 165 daysfyr
EF • ED « SF.

and
THI » RfD. • BW • AT - 365 dsvsfyr

EF • ED -

If the default assumptions presented in Table 3 are used and a target cancer risk of 10**
and target hazard index of 1 are assumed, the above equations reduce to, for carcinogens:

<— 5F.

and, for noncarcinogens
c^ » 1012 * RfD.

Use Scenario

The potential exposure pathway applicable for surface soils in the residmrial
was inffiMfffftat ingriffion. The cq"nnnffT of risk to a resident from soil ingestion are

slightly different fiom Ihe noo-residenrial scenario as the ingesrion rate is weighted to account
for the chanfe in body weight and ingesoon rate as a resident child ages into a resident adult.
The equations to be used to calculate risk and hazard index from soil ingestion under a
residential Vfnario are:

EF
At - 3«5 dafsfyear

and for noncarcinogens:



(23)

•__ ra

(24)

£F (2S)

and

(24)

where: TR
THI cancer risk level; and

allowable hazard index.

c<-
(27)

and

(28)



would be applicable for-the residential scenario. Thus, cleanup goals for subsurface soils in the
residential scenario are the same as those determined for the non-residential scenario.

Groundwater: Potential exposure pathways considered applicable for groundwater in the
residential land use scenario include ingestion and inhalation of voiatiles. Cancer risks and
hazard indices from these two exposure pathways are calculated in equations that combine these
intake assumptions as follows, for potential carcinogens:

R - ^ ' SP • C, • « * ' • (29)
BW • AT • 365 daysfyr

and, for noncarcinogens:
• c

BW • AT • 365

The definitions of variables in Equations 29 and 30, and the EPA recommended default values
are provided in Table 5. Equations 29 and 30 present health effects as a function of
concentration of chemical in groundwater. These equations can be inverted to solve for water
concentrations or health-based criteria (Cp,J for groundwater as follows:

C xr • 36S dmsjyr
"* £F - ED • ((SF. • IRJ * (SF, • JC • IRJ)

and
7ST • BW • A3" « 365 daysfyrc m

•^ EF - ED - ((Vljfl). * «J * (l/JVD, • K • IRJ)

If the default assumptions presented in Table 5 are used and a target cancer risk of 10~*
and target hazard index of 1 are assumed, the above equations reduce to, for carcinogens:

G, - L7 ' M"* (33)*"' a • ^FJ * aJ *

and, for noncarcinogens
/:/> •

(34)



TIER H CLEANUP GOALS

Cleanup goals were calculated for a representative set of chemicals for the Tier II
Voluntary Remediation Program based on the procedures outlined above. Table 6 presents this
list of chemicals along with analytical detection limits and a determination of whether or not the
compound is considered bioaccumulative. Table 7 presents appropriate chemical properties and
dose-response data used for calculation of health-based criteria. This representative list of
chemicals includes semi-volatiles, voiatiles, pesticides and PCBs and inorganics (i.e., metals and
cyanide). Literature sources for chemical property data include the following:

Howard, P.H. 1989. Fate and Exposure Data for Organic Chemicals.
Lewis Publishers, Cheisia Michigan.

EPA, 1989. Hazardous Waste Treatment, Storage and Disposal Facilities
(TSDF) - Air Emissions Models. Appendix D: Properties for Chemicals
of Interest. EPA-450/3-87-026. November. 1989.

EPA. 1986. Superfund Public Health Evaluation Manual. Appendix A:
Summary Tables for Chemical-Specific Data. EPA/540/1-867060.
October,' 1986.

PADER. 1990. Risk Assessment/Fate and Transport Modeling System.
Appendix B: Selected Parameter Values for Common Contaminants.
Bureau of Waste Management, Pennsylvania Dent, of Environmental
Resources. July 13, 1990.

Dose-response data were obtained from the Integrated Risk Information System (IRIS,
1993), and if not available in IRIS, from the Health Effects Assessment Summary Tables
(HEAST, 1992: with Supplemental Updates Nos. 1 and 2). Only dose-response data for
chemicals with toxicity data from IRIS (1993) and HEAST (1992) were used with me exception
of potentially carcinogenic PAHs. Seven of the priority pollutant PAHs are classified as B2
probable carcinogens (IRIS, 1992) as follows:

benzo(a)pvrene;
chrysene:
benzo(a)anthracene;
benzo(k)fluoranthene;
benzo(b)fluoranthene;
dibenzo(a,h)anthracene* and
indeno< 1,2,3-c,d)pyrene.

However, EPA-verified CSFs only exist for benzo(a)pyrene (IRIS. 1992). Therefore, cancer
slope factors are heeded to perform a carcinogenic assessment for the other 6 potentially
carcinogenic PAHs. EPA is currently considering evaluating the carcinogenicity of the other
potentially carcinogenic compounds based on a toxicity equivalency factor (TEF) approach
relative to carcinogenicity of bcnzo(a)pyrene. An interim draft policy for evaluating the
carcinogenicity of the other PAHs was released in 1990 (EPA. 1990. Draft Interim Policy for

to



Estimating Carcinogenic Risks Associated With Exposures to.Potycyclic Aromatic Hydrocarbons
(PAHs), OSWER Directive #9285-4-02). This draft interim policy first identified the TEF
approach for assessing the carcinogenicity of PAHs other than benzo(a)pyrene. This was further
supported by a recent EPA memo from Kenneth A. Poirer, Director of Superfund Health Risk
Technical Support Center for Chemical Mixtures and Assessment Branch, concerning PAH
toxicity (Risk Assessment for Pofyaromatic Hydrocarbons, Memo to Sarah Levinson, EPA
Region 1, January, 1992). Also, the Environmental Criteria and Assessment Office (ECAO)
of EPA in <"!inginnari was contacted concerning the appropriate methodology for the carcinogenic

of PAHs. Dr. Rita Schoeny, Associate Director of Science for ECAO, stated that
a TEF approach is appropriate for evaluating the carcinogenicity for the other six potentially
carcinogenic PAH compounds using the TEF factors relative to that of benzo(a)pyrene. These
TEF factors are as follows:

PAH Compound TJEE £SE

benzo(a)pyrene - 1 7.3
benzo(a)anthracene - 0.1 . 0.73
benzo(b)fluoranthene - 0.1 0.73
benzo(k)fluoranthene - 0.01 0.073
chrysene - 0.001 0.0073
dibenzo(a,h)anthracene - 1.0 7.3
indeno(l,2,3-c,d)pyrene - 0.1 0.73

Therefore, with the absence of verified EPA CSFs for PAHs other than benzo(a)pyrene, PAHs
carcinogenicity were assrwri based on the TEF approach, suggested by EPA and recommended
by Dr. Schoeny of EPA's ECAO.

An overview of health-based cleanup goals by scenario (non-residential or residential) and
by media are provided below.

Non-Residential Scenario

Groundwater; Cleanup goals for groundwater in the non-residential scenario were determined
based on health-based criteria from direct contact using the default Equations 20 and 21.
However, for implementation purposes for a site remediation program, health-based
concentrations were r-nrnpirfld to pTifftKti auantitanon Mml** (PQLs) and diinln*^ water criteria
(i.e., non-zero maximum contaminant level goals [MCLGs] or marimnm contaminant levels
[MCLs] from the Safe Drinking Water Act) for deticrnunation of me cleanup goaL The practical
quantitation limit is the lowest level that can be reliably achieved for a pafryaifatr analyte within
specified limits of precision and accuracy during routine laboratory operating conditions for a
particular procedure. PQLs were determined based on Test Methods far Evaluating Solid Waste
(EPA, 1986; SW-846). Representative test methods considered applicable for compounds in
water include:

Method 8270 for semi-volatiles;
Method 8240 for voiatxles;
Method 8080 for pesticides and PCBs;
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Method Series 200 for metals and inorganics.

However, final PQLs would vary according to the specific analytical method used. Health-based
concentrations were first compared to PQLs. For those compounds having health-based
concentrations less than the PQL, the PQL was considered the cleanup goal. Finally, health-
based concentrations were compared to drinking water quality criteria (i.e., non-zero MCLGs
and MCLs). For those compounds with criteria below MCLGs or MCLs, the cleanup goals
were based on applicable drinking water criteria.

Table 8 presents applicable drinking water criteria, PQLs and health-based concentrations
that were used to determine Tier fl cleanup goals for groundwater in the non-residential scenario
(i.e., on sites remediated for restricted future use). Health-based concentrations for carcinogens
in the non-residential scenario were calculated assuming a 10"4 target risk level. Health-based
concentrations for noncarcinogens were calculated based on a target hazard index of 1, for non-
bioaccumuiative compounds, and 0.2 for compounds that are bioaccumulative. Cleanup goals
identified as NA for particular compounds indicate appropriate toxiciry data is not available or
not appropriate for that particular compound. For some compounds, cleanup goals were
determined from both the carcinogenic and noncarcinogenic assessment. The appropriate
cleanup goal would, therefore, be the lower of the two values. For other compounds, such as
lead, no toxiciry values were available and therefore, health-based cleanup goals could not be
calculated based on this methodology. However, there are data available to assess cleanup goals
for compounds such as lead, such as MCLs or other EPA documentation which should be
consulted.

Surface Soils: Cleanup goals for surface soils in the non-residential scenario were determined
based on health-based concentrations from direct contact using the default Equations 12 and 13.
However, health-based concentrations were compared to practical quantitation limits (PQLs) for
determination of the cleanup goal. The consideration of PQLs was considered necessary for
application of cleanup goals to site remediaaon programs. For compounds having health-based
concentrations less than the PQL, the PQL was considered the cleanup goaL A maximum upper
limit is proposed for each chemical class in surface soil according to the following criteria:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;
total cyanide concentrations of 1,000 mg/Kg;
total mercury concentrations of 1,000 mg/Kg; and
total heavy metal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potential exposure pathways not evaluated
in the calculation of health-based criteria.

Table 9 presents PQLs and health-based concentrations that were used to determine Tier
II cleanup goals for surface soils in the non-residential land use scenario (i.e., on sites
remediated for restricted future use). Cleanup goals for carcinogens in the non-residential
scenario were "IJCTJatetl assuming a 10** target risk level. Cleanup goals for noncarcinogens
were calculated based on a target hazard index of 1, for non-bioaccumulative compounds, and
0.2 for compounds that are bioaccumulative.
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Subsurface Soils: Cleanup goals for subsurface soils in che non-residential scenario were
determined based on two health-based criteria: direct contact using the default Equations 14 and
15; and based on leaching to groundwater and protection of a groundwater criteria or standard.
The leaching pathway was not considered in the calculation of PRGs, however, the leaching of
chemicals from soils to groundwater and the protection of groundwater was deemed an important
consideration for establishing cleanup goals for subsurface soils. Subsurface soil concentrations
that are considered protective of groundwater via leaching were calculated based on EPA's
Organic Leaching Model (OLM) [Final Organic Leaching Model (OLM); EPA 51 FR 41082,
Nov. 13, 1986 - see Attachment ITj, which involves the equation:

c, * 0.00211 - c,"71 • so/0-"3 OS)

where: C, = Concentration in the leachate (mg/L);
C, = Concentration in the soil or solid media (mg/Kg); and
Sol = Aqueous solubility (mg/U.

By substituting a groundwater cleanup goal (C^) for C, in Equation 35 and re-arranging term,
an acceptable subsurface soil concentration (CJ is calculated with the equation:

C. r71 06)
' \0.00211 * So/"73,'

The health-based criteria was the lower of the either the health-based concentration from the
direct contact method or from the leaching method. However, as with surface soils, health-
based criteria were compared to practical quantitation limits (PQLs) for determination of the
final Tier H cleanup goal. This is necessary for implementation purposes in a remediation
program on subsurface soils. For compounds having health-based criteria less than die PQL,
the PQL was considered the cleanup goal. A maximum upper limit is proposed for each
chemical class in subsurface soils, based on the discussion provided above for surface soils,
including the following:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;
total cyanide concentrations of 1,000 mg/Kg;
total mercury concentrations of 1,000 mg/Kg; and
total heavy metal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potential exposure pathways not evaluated
in the calculation of health-based criteria.

Table 10 presents PQLs and health-based concentrations from the direct contact and
leaching methods for determination of Tier II cleanup goals for subsurface soils in the non-
residential land use scenario (i.e., on sites remediated for restricted future use). Cleanup goals
for carcinogens in subsurface soils from die non-residential scenario were calculated assuming
a 10** target risk level. Cleanup goals for noncarcinogens were calculated based on a target
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hazard index of 1, for non-bioaccumulative compounds, and 0.2 for compounds that are
bioaccumuiative.

Residential Scenario

Groundwaten Cleanup goals for groundwater in the residential scenario were determined based
on health-based criteria from direct contact using the default Equations 33 and 34. Health-based
concentrations were compared to practical quantitation limits (PQLs) and non-zero maximum
contaminant level goals (MCLGs) or maximum contaminant levels (MCLs) from the Safe
Drinking Water Act, for determination of the cleanup goal. Health-based concentrations were
first compared to PQLs. For those compounds having health-based concentrations less than the
PQL, the PQL was considered the cleanup goaL Finally, health-based concentrations were
compared to drinking water quality criteria (i.e., non-zero MCLGs and MCLs). For those
compounds with criteria below MCLGs or MCLs, the cleanup goals were based on applicable
drinking water criteria.

Table 11 presents applicable drinking water criteria. PQLs and health-based
concentrations that were used to determine Tier H cleanup goals for groundwater in the
residential scenario (i.e., on sites remediated for unrestricted future use). Health-based
concentrations for carcinogens in the residential scenario were calculated assuming a 10* target
risk level. Health-based concentrations for noncarcinogens were calculated based on a target
hazard index of 1, for non-bioaccumulative compounds, and 0.2 for compounds that are
bioaccumuiative.

Surface Soils: Cleanup goals for surface soils in the residential scenario were determined based
on health-based concentrations from direct contact using the default Equations 27 ano%.28.
Health-based concentrations were compared to practical quantitation limits (PQLs) for
determination of the cleanup goaL For compounds having health-based concentrations less than
the PQL, the PQL was considered the cleanup goal: A maximum upper limit is proposed for
each chemical class in surface soils which include the following:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;
total cyanide concentrations of 1,000 mg/Kg;
total mercury concentrations of 1,000 mg/Kg; and
total heavy metal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potential exposure pathways not evaluated
in the calculation of health-based criteria.

Table 12 presents PQLs and health-based concentrations that were used to determine Tier
II cleanup goals for surface soils in die residential land use scenario (i.e., on sites remediated
for unrestricted future use). Cleanup goals for carcinogens in the residential scenario were
calculated assuming a 10"* target risk level. Cleanup goals for noncarcinogens were calculated
based on a target hazard index of 1, for non-bioaccumulative compounds, and 0.2 for
compounds that are bioaccumuiative.

14



Subsurface Soils: Cleanup goals for subsurface soils in the residential scenario were determined
based on the discussion provided above for the non-residential scenario. However, the
applicable groundwater criteria for the leaching assessment were based on the groundwater.
criteria discussed above for the residential scenario. The health-based criteria was the lower of -
the either the health-based concentration from the direct contact method or from the leaching
memod. Health-based criteria were then compared to practical quantitation limits (PQLs) for
determination of the final Tier n cleanup goal. For compounds having health-based criteria less
than the PQL, the PQL was considered the cleanup goal. A maximum upper limit is proposed
for each chemical class in subsurface soils which include the following:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;
total cyanide concentrations of 1,000 mg/Kg;
total mercury concentrations of 1,000 mg/Kg; and
total heavy metal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potential exposure pathways not evaluated
in the calculation of health-based criteria.

Table 13 presents PQLs and health-based concentrations from the direct contact and
leaching methods for determination of Tier II cleanup goals for subsurface soils in the residential
land use scenario (i.e., on sites remediated for restricted future use). Cleanup goals for
carcinogens in subsurface soils from the residential scenario were otlcnlatffd assuming a 10"*
target risk level. Cleanup goals for noncarcinogens were calculated based on a target hazard
index of 1, for non-bioaccumularive compounds, and 0.2 for compounds that are
bioaccumuiativc.
*
Summary

This section discussed the calculation of cleanup goals for Tier H in the Voluntary
Remediation Program, dtenrop goals were presented for surface soils, subsurface soils and
groundwater separately for an non-residential and mirt^m! land use scenario. Tier n cleanup
goals were presented for representative compounds. Tables 14 and 15 present cleanup goals for
the non-residential and residential scenarios, respectively. Cleanup goals were determined based
on health-based '""'"^^untfkre from a human KctMi risk assessment. However, the
determination of cleanup goals also considered poetical quantitatioa limits (PQLs) based on
available analytical methods for soils and groundwater. PQLs must be considered when

definable cleanup goals to be met in a site remediation program.
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TABLE 1
INTAKE ASSUMPTIONS FOR EXPOSURE TO SURFACE SOILS

IN THE INDUSTRIAL SCENARIO

Parameters Definition funiul Default Value

Assumptions For Calculation of Cleanup Coals for Surfat
C, chemical concentration in soM (ntg/Kg)

Soil

TR
THI
SF0
SF,
R£Da
RID,
AT

EF
ED
IR
[R
VF
PEF

mil

air

target excess individual lifetime cancer risk (unities)
target acceptable hazard index (unities)
oral caacer slope factor (mg/Kg-day)'1
inhalation caacer slope factor (rag/Kg-day)'1
oral reference dose (mg/Kg/day)
Jnhalacion reference dose (mg/Kg/day)
averaging time (yr)

exposure frequency (days/yr)
exposure duration (yr)
soil ingecuon rate (rag/day)
inhalation rate (mj/day)
voUtfliztion (actor (mJ/Kg)
paniculate emissions factor (mVKg)

Assumptions for Estimation of Volatilization Factor (VF)
LS length of side of coocaminaied area (m)
V wind speed in mixing zone (mft)
OH diffusion height (m)
A area of cootimiifiatiofl fens*)
D4 eflecnve diflusivity (cm2)
E true soy pororiiy (unities)
K^ soil/air partition coefScient (g soiiA»J air)

p, true soil density or paniculate density (g/cmj)
T exposure interval (s)
D, molecular diflusivity (cm:/i)
H Hemy^laweonsaat(atm-mJAiioi)
K^ soi-wsier partition cocfBcknt (cmj/g)
KUJ organic carbon partition coefficient (cm /g)
OC organic carbon content of joi (faction)

10~J (industrial)
1

chemical— specific
chemical— specific
chemical— specific

70 yr — carcinogenic
25 yr — noncarcinogenic

25 yr
50 rag/day
20 m'/day

(see Equation 7 and factors below)
(see Equation 9 and factors below)

45m

2 m
.2O2SOOOO cur

D.JCE"1

OJS
(H/K^) x 41. where 41 is a

units conversion factor
2j55gAanJ

chemical— specific
chemical -specific
chemical -specific, or K^xOC

site-specific. orOOG

Assumptions for Estimation of Parttculato Emhtxiou Factor (PEF)
LS length of side of conarntmud area (m) 45m
V wind speed in mixing zone (raft) 233 m/s
OH rl'rPiirftn height (m) 2 m
A area of contamination (m*) ^ fv?< m~
OJ036 respinbie fraction (g/nz-hr) QJ036 g/m;—hr
G fraction of vegetative cover (unities) 0
Um mean annual wind speed (m/s)
U, equivalent threshold value of wbdspeed at 10m (m/x)
F(t) function dependent on UJU, OJ)497



TABLE 2
INTAKE ASSUMPTIONS FOR EXPOSURE TO SUBSURFACE SOILS

IN THE INDUSTRIAL AND RESIDENTIAL SCENARIOS

Parameter! Definition (uniu> Default Value

Assumptions Far Calculation of Cleanup Goals for Subsurface Soil
C, chemical conoentntioa in soil (mg/Kg)
TR target exces individual lifetime cancer risk (unities)
THI target acoepubie hazard index (unities)
SFa oral cancer dope factor (mg/Kg-day)~l

SF, inhalation cancer dope factor (mg/Kg-day)"'
RfDa oral reference dose (mg/Kg/day)
ROD, inhalarion reference done (-ng/Kg/day)
AT averaging one (yr)

EF exposure frequency (days/yr)
ED exposure duration (yr)
[R^ soil ingestioa rate (rag/day)
[R,j, inhalacion rate (ra'/day)
VF voiauiizoon factor (rnVKg)
PEF paniculate emissions factor (mVKg)

Assumptions for Estimation of Volatilization Factor (VF)
LS
V
DH
A

iffiated area (ni)

P,
T
D.
H

oc

length of side ftf
wind speed in mixing tone (m/s)
diffusion height (m)
area of contamination (cm*)
effective dfflusnicy (cm*)
true soil porosity (unities)
soil/air partition coefficient (g soil/cmj air)

true soil density or paniculate density (g/cmj)
exposure interval (s)
molecular diflusivity (cnrA)
Hetuy's law concuat (aoa— m'Aoot)
jofl— water partition co-ifficicnt (eoij/g)

uUuii putition >'<nlncmm (cm vg)
organic carbon content of soil (traction)

10~J (industrial)
1

chemical —specific
chemical-specific
chemical-specific
chemical-specific

70 yr — carcinogenic
2 yr — noncarcmogenic

175 5 days/wk. 35 weeks/yr
2yr

100 rag/day
20 raVday

(see Equation 7 and factors below)
(see Equation 9 and factors below)

45 m
2J5 m/s

2 m
2CO50.000 cnr

OJ5
1. where 41 is a

units conversion factor
165 g/cmj

7.90E-H38 s
chemical -specific
chemical— specific
chemical -specific, or K

site— specific. orQJOZ

x OC

Assumption* for Estimation of Particolate
LS leogm of side of contaminated ana (m)
V wind speed in mixing rone (ra/s)
OH diffusion height (m)
A area of contamination (m*)
QJQ36 nespirabie fraction (g/m:-hr)
C fraction of vegetative cover (unities)
Um mean annual wind speed (mA)
U, eouivaient tnresfaold value of windspeed at 10 m (m/s)
F(x) functioo dependent on U./U,

m Factor (PEF)
45 m

233 m/s
2 m

0436 g/nr-hr
0

4 J m/s
12JJ m/s

04497



TABLES
INTAKE ASSUMPTIONS FOR EXPOSURE TO GROUNDWATER

IN THE INDUSTRIAL SCENARIO

Parameters Definition (unjti> Default Value

Assumptions For Calculation of Cleanup Goals for Groundmtcr

CM chemical coaoentratioa in water (mg/L)
TR target excess individual lifetime cancer risk (unitiess)
THI target acceptable hazard index (unities)
SFa oral cancer slope factor ((teg/Kg—day)"')
RfD0 oral reference dose (mg/Kg/day)
BW adult body weight (Kg)
AT averaging time (yr)

EF exposure frequency (days/yr)
ED exposure duration (yr)
IR, daily water ingcsuon rate (L/day)

10~J (industrial)
1

chemical —specific
chemical —specific

70 Kg
70 yr — carcinogenic
25 yr — noncarcinogenic

250 davs/yr
Z5yr"

1 L/dav



TABLE 4
INTAKE ASSUMPTIONS FOR EXPOSURE TO SURFACE SOILS

IN THE RESIDENTIAL SCENARIO

Parameter! Definition Default Value

Assumptions For Calculation of Cleanup Goals for Surface Soil

C, chemical concentration in soil (mg/Kg)
TR target excess individual lifetime cancer risk (unities)
THI target acceptable hazard index (unitless)
SFa oral cancer slope factor (m^/Kg-day)"1

RfD0 oral reference dose (mg/Kg/day)
AT averaging time (yr)

EF exposure frequency (days/yr)
ED exposure duration (yr)
.̂oii/Kii age—adjusted ingesuon t"actor(rng—yr/Kg—day)

Assumptions for Calculation of IF^^

4 average body weight from ages I -6 (Kg)
M average body weight from ages 7-31 (Kg)
4 exposure duration during ages I —6 (yr)
H exposure duration during ages 7-31 (yr)
,_^ ingesaon rate of soil age 1 to 6 (rag/day)
,_„ ingestion rate of soil all other ages (rag/day)

ED.-;

IR

10~* (residential)
1

chemical —specific
chemical —specific

70 yr — carcinogenic
30 yr — noncarcinogenic

350 days/yr
30 yr

114 mg-yr/K^-day

15 Kg
70 Kg
6yr

24 yr
200 tag/day
100 mg/day



TABLES
INTAKE ASSUMPTIONS FOR EXPOSURE TO GROUNDWATER

IN THE RESIDENTIAL SCENARIO

Parameters Definition (units) Default Value

Assumptions For Calculation of Cleanup Goals.lot Grooadwater

Cw chemical concentration in water (rag/1.)
TR target excess individual lifetime cancer risk (unities)
THI target acceptable hazard index (unities)
SFa oral cancer slope factor ((mj/Kg-day)"')
RfDo oral reference dose (mg/Kg/day)
SF, inhalation cancer slope factor ((rag/Kg— day)"')
RfD inhalation reference dose (rag/Kg/day)
BW adult body weight (Kg)
AT averaging time (yr)

EF exposure frequency (days/yr)
ED exposure duration (yr)
LR, daily indoor inhalation rate (mj/day)
IR, daily water ingestion rate (L/day)
K volatilization factor (unidess)

10~* (residential)
•1

chemical —specific
chemical —specific
chemical —specific
chemical -specific

70 Kg
70 yr - carcinogenic
25 yr — noncarcinogenic

350 days/yr
30 yr
15 mj/day
2 Uday

0^005B1000 UmJ (Andeunan 1990)



TABLE 6
REPRESENTATIVE COMPOUNDS AND CIIAKACTERIS'IICS

Maximum Maximum
Compound is Contaminant Contaminant Practical or Estimated Ouamitaiion LirniKc

Cicmicai
Name

naodtbalene
icenaoninvlene
icenaonthene
fluorenc
Dhenantftrcne
anthracene
fluoranthenc
ovrene
benzol a Vanlhracene
chrvsene
benzol btfluoramhenc
benzol k Ifluoranihenc
benzor a Ipvrene
.naencx l_l_3-odlpvrene
J ibenzoi a J> an trtracenc
benzol sJulpcrvtene
3_3'-dichlorobenzidine

Compound
Type-1

scmrvoUale
semivoUQie

' semrvoUaie
' semrvoUale

semrvoUale
1 semrvoUale
1 semrvoUale
senuvoUale

1 scmrvoUule
1 senuvoUnle
' semrvoUale
1 scmrvoUule

semrvaUuie
semrvoUule
semrvoUaie

1 semrvoUule
1 semrvoUale

n— nitroso— di — n— propvUrnne i semrvoUale
bis^Z-chlorouooropvl "ether
•i— chloroamiine

' I-chloronaonthaicoe
: 2.4— dinitroioluene
. hexachlorobutadiene
hexachloroethane

: uoohorene
: benzvl alcohol
' batf2-chloroelhvt>:(hcr
nitrobenzene
1.2 - d ichlorobenzene
IJ— dichtorobenzene
1 .4— dichlorobenzene
1 "* 4-(hchlorobenzene
hexachlorooeazene
hexachlorocvciopencadiene

• n— niimoajohenvUmine
1 benzctcacid
; I— nitrojuiiine

phenol
1-methrlphenol
3 —metnvf phenol
4— metnvlpneno*
2-chlorophenol
2.4-dicnioroohenol

2.44— tnchiorophenal
1 penuchloraahenol

b«f2-cthvlh«xvl tpturuUie

dicthvtohthalaic
di methvl ptuhaUte
di — n— ocrvl phchaUcc

senuvoUale
1 semrvoUale
1 semrvoUale
1 semrvoUale
1 semrvoUale
1 semrvoUale
1 semrvoUnle
1 semrvoUule
• semrvoUule
' semrvoUale
1 semrvoUale
' semrvoUale
• semrvoUule
: semrvoUule
< semrvoUule
• semrvoUule
1 semrvoUule
semrvoUale
semrvoUale

1 semrvoUale
semrvoladle

1 semrvoUdle
semrvoUale

1 semrvoUale
semrvoUdle

1 serarvoUale
1 scmrvoUale
1 semrvoUale
semrvoUale

' semrvoUale
' semrvoUale
semrvoUdle

• semrvoUale
semrvoUale

Considered
Bioaccumuauble

no
no
no
no
no
no !
ves
no
va
va
W3

ves
ves
vrs
ves
V>CJ

no
no
no
no
no

vex >
no !
no
no 1

no

: no '
i no '

no

no
no

_______ no ______ _

Lcnel Level Goal Low Contaminated Soil Groundwaier
(MCU (MCLC-i Value Method Value Method

0.66 i SW846 - 3270 1 0.01 I SW846 - 3270 1
; . 0.66 1 SW846 - S270 1 0.01 I SW846 - 827o"i
: • 0.66 1 SW846 - 8270 1 0.01 I SW846 - 8270 1
; ; 0.66 1 SW846 - 8270 1 0.01 1 SW846 - 8270 1

0.66 1 SW846 - 8270 1 ' 0.01 1 SW846 - 8270 1
0.66 1 SW846 - 8270 1 0.01 t SW846 - 8270 1

i i 0.66 1 SW846 - 8270 1 0.01 1 SWB46 - 8270 1
! 0.66 1 SW846 - 8270 1 0.01 1 SW846 - 8270 1

0.0001 01 0.66 1 SW846 - 8270 1 0.01 1 SW846 - 3270 1
0.0002 1 01 0.66 1 SW846 - 8270 1 0.01 1 SW846 - 8270 1
0.0002 1 01 0.66 1 SW846 - 8270 1 0.01 1 SW846 - 8270 1
0.0002 1 01 0.66 1 SW846 - 8270 i 0.01 1 SW846 - 8270 1
0.0002 0 ; 0.66 1 SW&46 - 8270 I ! 0 01 1 SW846 - *270 1
0.00041 ') 0.66 i SW846 - 8270 1 : 0.01 1 SW846 - 8270 1
0.0003 0 i 0.66 1 SW846 - 8270 1 0.01 1 SW846 - 8270 1

0.66 1 SW846 - 8270 1 0.01 1 SW846 - 8270 1
• IJ ISW846 -8270 1 : 0.02 1 SW846 - 8270 1
' 0.66 1 SW846 - 8270 1 0.01 1 SW846 - «270 1

0.66 1 SW846 - 8270 I 0.01 1 SWS46 - 8270 1
i U I SW846 - 8270 1 0.02 1 SW846 - 8270 1

0.66 1 SW846 - 8270 1 0.01 1 SWS46 - 8270 1
: 0.66 1 SW846 - 8270 1

1 0.66 1 SW846 - 8270 1
0.66 1 SW846 - 8270 1
0.66 1 SW846 * 8270 1

0.01 1 SWS46 - 8270 1
0.01 1 SWS46 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SW846 - 8270 I

i 1 3 1 SWS46 - 8270 1 ) 0.02 1 SWM6 - 8270 1
i 0.66 1 SW846 - 8270 1

1 1 0.66 1 SW846 - 8270 1
0.6 1 0.6 1 0.66 1 SW846 - 8270 !
0.6 1 0.6 1 0.66 1 SW546 - 8270 1

0.075 1 0.075 0.66 1 SW846 - 8270 1
0.07 1 0.07 I 0.66 1 SWS46 - *270 1

0.001 1 0 l 0.66 1 SW846 - 8270 1
0.05 1 0.03 1 0.66 1 SW846 - 8270 1

1 0.66 1 SWS46 - 8270 !
i 3 J 1 SW846 - 8270 !
1 3JI SWB46 - 8270 1

0.66 1 SW846 - 8270 1
> 0.66 1 SW846 - 8270 I
' 0.66 1 SW846 - 8270 1
1 0.66 1 SW846 - 8270 1

0.66 1 SWS46 - 8270 1
0.66 1 SW846 - 8270 1

! 0.66 1 SW846 - 8270 1
i 0.66 1 SW846 - 8270 1

0.001 1 0 5.3 1 SW846 - A270 1
3 J 1 SW846 - 8270 1

0.006 1 0 i 0.66 1 SW846 - 8270 1
0.1 1 0 0.66 1 SWS46 - 8270 1

0.01 1 SWM6 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SW846 - A270 1
0.01 1 SW846 - 8270 1
0.01 1 SWS46 - 8270 1
0.01 1 SW846 - H270 1
0.01 1 SW846 - 8270 1
0.01 1 SWS46 - 8270 1
0.05 1 SW846 - 8270 1
0.05 1 SWB46 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SWW6 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SWB46 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SWB46 - 8270 1
0.05 1 SW846 - 8270 1
0.05 1 SW846 - 8270 1
0.01 1 SW846 - 8270 1
0.01 1 SWB46 - 8270 1

1 0.66 1 SW846 - 8270 1 i 0.01 1 SW846 - 8270 1
0.66 1 SW846 - 8270 I 0.01 1 SW846 - 8270 1

i 0.66 1 SW846 - 8270 1 0.01 1 SWW6 - 8270 1
0.66 1 SW846 - 8270 1 0.01 1 SWS46 - H270 J



TABLE 6 (cou 'O
REPRESENTATIVE COMPOUNDS AND CHAJR-ACTERISTIU

Compound ii Coaumuuiai Coaucmaani
Chemical

Name

benzene
lolucnc
cihvlbeiucnc
rvtenes
vinyl chlonde
chloroctnane
l.l -dichloroethvtene
l.l-dichloroctnane
1 2 -dichlorocinvlene ( cix)
1 .I-dichloroetnane
i ncnloroetnvtenc
1 1.1— (nchloroetnane
1 . 1.2 - incnloroetnane
'.etracnloroethvlene
1 . 1.1.2 - leirachioroethane
1 1 ~> "•-(eirachloroeihane
chloroform

4— meihvl— 2— oentanone
1 meihvt ethvl ketone
AJdnn

: «amma-BHC(LJndanel
: chlordane

ODD
DDE

iDDT
dieldnn
endosulCan iul£atc
endiin
heotachlor
heoiachtor eoonde
PCBs
lead

! silver
1 mercury

chromium iii
barium
arsenic
aatimonv
beryllium
cvanide
nickel

1 selenium
vanadium
zinc

Compound

volaale
: volatile
' voiadle
1 voiadle
' volaale
volaaie

1 volaale
! volaale
volaale
valaale
volaale
volaale
volaale
volaale
volaale
volaale
volaale

1 vol»nle
i volaale
i volatile
: peM/herb/PCB
1 pest/herb/PCB
! pesvhero/PCB
1 pest/herb/PCB
i pest/herb/PCB
! pest/herh/PCB
1 pesvherb/PCB
pest/herb/PCB

• pesvherb/PCB
pest/herb/PCB
pesvherb/PCB

I pesvherb/PCB
1 inomnjc
1 inorganic
1 inomnic
1 inomnic
1 inomnic
I inomnjc
1 inorcaaic
I inomiuc
1 inomaic
I inomnic
1 iitomue
i inornoK
1 inomnic
! inomnic
I inomnic

Considered Level
Bioaccuraul»ubleb (MCU

(vesmot (rm?/L)

no
no !
no j

; no '
no
no '

1 no
no
no
no
no
no
no
no
no
no
no

' no !

; no
1 no
1 ves
1 ves
i yes :
1 ves '
1 yes
1 ves 1
1 ves '
1 no
1 ves
1 ves
1 no '
1 ves
' no :

no i
1 no i
1 ves I
1 no

no '
' no '
' no
! no :

no
no 1
no :

no ;

no '
: no :

0.005 1
1 1

0.71
101

0.0021
!

0.007!
j

0.071
0.0051
0.0051

0.21
0.005 1
0.0051

i
i

0.11
1
1
1

!

0.00021
0.0021

1
1
1
I
i

0.0021
0.00041
0.00021
0.00051

0.015 1
0.0051

1
0.0021

0.11
0.1 1

2!
0.051

0.0051
0.0041

0.21
an

0.051
1
1

Level Goal
(MCLG)
frmvD

) 1
1 !

0.71
101

} 1

0.007;
:

0.07!
0 1
:1 1

0 2 !
0.003 1

0 1

'
t

0.00021
0 1

1
1

0.002 I
0 i
0 1
0 I
0 1

0.0051
j

0.0021
0.11
0.1 1

2 1

0.0061
0.0041

0.21
0.11

0.05 1
1
1

Pnctiral or Estimated Ouamitaiion Luniu"
Low Goniamomcd Soil
Value Method

0.005 1 SW846
0.005 1 SW846
0.005 1 SW846
0.005 i SW846

0.01 ! SW846
0.01 1 SW846

0.005ISW846
0.005 1 SW846
0.005 ! SWS46
0.005 1 SW846
•1.005 1 SW846
.1.005 1 SW846
0.005 ! SW846
0.005 1 SW846
0.005 1 SW846
0.005 1 SW846
0.005 ISW846

0.1ISW846
0.05 1 SW846
0.1ISW846

0.00268 1 SW846
0.00603 1 SW846
0.00938 1 SW846
0.00737 1 SW846
0.00268 1 SW846
0.00804 1 SW846
0.00134 1 SW846
0.04422 1 SW846
0.00402 1 SW846
0.00201 1 SW846
0.05561 ISW846
0.04355 1 SW846

OJISW846
O.SISW846

1ISW846
ailSW846

1ISW846
USW846

20ISW846
USW846
6ISW846

OJISW846
0.125 1 SW846

4ISW846
OJISW846

5ISWS46
2ISW846

- 8240 1 '
-82401
-82401
-8240 1 !
-8240 1 1
-82401
-8240
- 8240 1
-8240!
-8240 1
- *240 i !
-R240
-8240 i
-8240
-8240 |
-8240
-8240
-8240
-8240 !
-8240
-8030
-8060
-8080 1
-8060
-8080
-8080
-80601
-'*O30I
-X080 1
-*080I
-M080I
-*oso
-7421
-6010
-60101
-7471
-7196
-6010
-6010
-7060
- 7041 1
-60101
-9012!
-60101
- 7740
-60101
-60101

Graundwmier
Value Method

0.005 I SW846 - 4240 I
0.005 1 SW846 - 8240 1
0.005 1 SW846 _ 8240 1
0.005 1 SW846 - 8240 1

0.01 1 SW846 - 8240 1
0.01 1 SW846 - 8240 1

0.005 1 SW846 - 8240 1
0.005 I SW846 - 8240 1
0.005 1 SW846 - 8240 1
0.005 1 SW846 - 8240 1
0.005 1 SW846 - K240 1
0.005 1 SW846 - 8240 I
0.005 1 SW846 - 8240 1
0.005 1 SW846 - 8240 1
0.005 1 SW846 - 8240 1
0.005 1 SW846 - 8240 1
0.005 1 SWB46 - 8240 1

0.1 1 SW846 - 8240 1
0.05 1 SW846 - 8240 1
0.1 1 SW846 - 8240 !

0.0000 1 SW846 - 8080 1
0.0000 1 SW846 - 8060 1
0.0001 1 SWS46 - 8030 1
0.0001 1 SW846 - 8060 1
0.0000 1 SW846 - 8080 1
0.0001 1 SW846 - 8060 1
0.0000 1 SW846 - 8030 >
0.0006 1 SW846 - 8030 1
0.0000 1 SW846 - 8060 1
0.0000 1 SW846 - 8060 I
0.0008 1 SW846 - MXO 1
0.0006 1 SW846 - 8030 1
0.003 1 SW846-200.7 1
0.005 1 SW846-20a7 1

0.01 1 SW846- 200.7 !
0.0002 1 SW846-245.1 1

aOl 1 SW846-7196 1
0.01 1 SWM6-20X7 1

<U I SWS46-20Q.7 1
0.01 1 SW846-20Sa J
0.06 1 SW846- 204.2 1

0.005 1 SWS46-200.7 1
0.01 1 SW846-335J 1
0.04 I SW846-200.7 1

0.005 1 SWS46-2702 1
aQS 1 SW846-20a7 I
aOZ 1 SW846-200.7 J

b - Determined according to Wfter OuMlitvCrilcra tor SpeaGc Subsumes, lad. Rcf. Vol 17. No. 7. April L. 1993.
c - Pracucml quanuatian Umia bued on Test Methods (orEnliutane jaJid Wistc. EPA SW-8-46. 1986 Cor GOMS

method*. However. PQLs will change according to (he ipeatlc analytical metflod used.



TABLE 7
SUMMARY OF CHEMICAL PROPERTIES AND DOSE RESPONSE

CHEMICAL PROPERTIES DOSE-RESPONSE DATA

Molecular
Chemical Weight

Name [M l̂
(K/g-moO

naphthalene i I2SJ
accnaobthvlene 15Z21
acenaonthene 154.21

OrgCif
Pan-Koc

[KOC]

1J8E+03
4.79E+03
1.78E+01

Aqueous Henry
Solubii Uw
[SOL] [HI
frna/L) fum/moi')

31.7 1.1SE-03

Vapor Phaje Reference Dosei .Mincer Slope Ficion
DiffiuCocO.

[Dj] Oral Inhalation Oral Inhalation

5.906-02 1 0.04 1 1
3.93 1.14E-04I 6.606-021
3.42 7.71E-03 6JOE-02I

(luorene 1661 5.0lE*03 1 1.69 I.17E-04 1 6.20E-02I
phenanlhrcnc 178.221 1.67E+04I 1 6.05E-03
anthracene 178.23
fluonnihene 202
_._— —.» if** ipiTvnc ZAf&*j
beozofafenOmcene 223J
chryicnc 22i2

117E*04 1 0.045 8.606-05

0.06
0.04

5.90E-02I
5.906-02 1

4.17E+04I 0.26 6.73E-02I 5.606-021
6.90E+04
1J8E*06
145E*05

0.1321 7.006-09 5J06-02I

1
OJI

0.041
0.03

0.0141 IJ8E-09I 4J06-02I ' ••
0.002 USE-09

ibenzofb}fluoranihene 252J2 1 5_50E*05 1 0.0015 1 1.19E-O5
' bena* ktfluoranthene 252J2 1 4.37E-t-06 1 0.0008 3.94E-05
benzc«a)pyrene : 052J 1 8.8IE*05 1 0.0038 IJ8E-09
indenofl.2J-cdtpyrene i 276 34

J.10E-02 1
5.00E-02I ! i
4.706-02 1
4.306-021

3.09E+07I 0.00053 6.86E-08 1 4.60E-02I
dibenzoOJitanlhracene 278 J5 1 l.84E-t-06 1 0.0005 7.33E-08 1 4.5QE-O2I
benzorKJutoervtene 276J4
3J*-dicfalofofaenzidine 253.13

Ln-niuwo— dl— n-propviainne 130.19
bare-cnlorouopropyOetner 171.1

7.76E-MJ6 0.000261 5.346-08 4.806-02 1
1006-1-031 41 8.33E-07I N A 1
1.02E+01
6.17E*01

9900 NA NAI i
1700 1.13E-04I 6.02E-02I 0.041

4-chloramUine 127.471 3.23E+02 1 3.91 l.OTE-05
2-cnloronaphthalene
14 -dinitro toluene
hcacUorobuiadiefie
heaehloniethue
'tfoohorone
beazvl alcohol

7.506-02 1 0.004 1
162^21 8J1E-HBI 6.741 1.S2E-02I 6^06-021
182.1
2604

6.17E+01 170 1 4.07E-06 103E-01 1
4.68E-KOI 21 4.57E-MBI 5.61E-02I

2371 2.196*031 501 1496-061 6 JOE-02 1
13831
108.15

bt*?-cfiiarae(M)ether 143
nitrobenzene
I «2""*oicnJoTOOcitzcflc

123.1
147

: IJ-dicUorobenzene 147.01

3.096*01
9J5E*Ol
1.41E*01
9.72E*01

120001 5.76E-06I 6J3E-02I
350001 6.106-07
102001 I JOE-05
19001 1J1E-05

3.66E*02I 1451 1.94E-O3

7.90E-02I
6.92E-O2I
7.606-021
6.906-02 1

1
1

0.73
1 0.0073 '

0.73
1 0.073

7.3 6.1
0.73
7J

1

0.45
1 71

0.07 1 0.035
1

0.081 1
0.002 1
0.0021
0.001 1

0.21
OJI

0.00051
0.091

4.406*021 1231 3.61E-03I 6.98E-O2I •
1.4-dieUorebewBeiie 1471 1096*021 791 1.606-03

: l,™*^— LtnciiK)roo6fVBC06 18UI 9.39E-M32I 301 1.42E-03
i hendiJorobemene 284J
heacUoraetdODcaadiene
n-flicroKxfiobeaviainine
benxoicacid
2-mtrauiiae
phenol
2-meUNioheaol
3 -mettrv< phenol
4-methv<phenol
2-cfcloreohenol
2.4-KtieUoro0teaoi
2.4J-(ridiiora0heaol
2.4^— iricnJotoohenoi
pCflUCAaNUUIICIIOl
2.4-duutrauteiioi

4J5E*03

I
0.078 1 0.078

0.0142 1 0.0142
1 0.000951

1
1.1 1 1.1

1
i 1
1 !

6.90E-O2I 0.199991 0.0241
6.806-02 1 0.01 1

0.006 1 6JOE-04 1 5.42E-02 1 0.0008 1
272.771 4.27E-MBI 141 1J7E-02
19SJ3
12Z13

5.75E-f02 K7 NA

1

i 1.6 1 1.6 1
5-61E-02I 0.007! aOOOOl 1 I J
9.70E-02I

1.40E*O2I 27001 1J2E-08I 7.40E-02I
138.141 166E*01

94.1
108.1
108.1
108.1

2.I9E+01
1196*01
3JOE*01

1280 5.006-07 1 7JOE-O2I
930001 4J4E-07 8JOE-02I
24660 1 1606-06 1 -7.406-02 1
21928 1 4.43E-07 1 7.40E-O2 1

1J7E*O2I 195431 4.43E-O7I 7.906-O2I
12161 3.63E-HJ2I 285001 1.78E-05 1 7.906-021

16X01 7.006*021 45001 440E-06I 7.10E-O2I
197.451 1.74E+03
197.46

12021 USE -041 6JOE-02I
7.196*021 3001 1.77E-05! 6JS06-02I

1 0.0049 1
41 r i

0.00006 1 0.00005 1 1
0.61 1

0.051 i ' i
1 1 !

0.051
0.0051
0.0031

an
i

266.4 1 163E-HX3 1 14 1 180E-06 1 5.606-02 II 0.03 1
184

bu(7— ettavtoexvOphlnalau ' 391.07
butvfcenrvfjihthmJw* ! 312J9

diedwtpteAatue 22
di m«nv< phth»late 194JI
di-n-octvlphthaUmte 390.58

1.786*01 56001 1J3E-07I 173E-02I
1.006*051 0.41 3.00E-O7I 3J1E-02!
U3E*02I 191 l.OSE-021 4JOE-O2I
1J8E-MBI (31 180E-07I 4J8E-02I
6.92E*Ol 3961 U1E-02I 5JOE-021
1.91E*02I 43201 115E-06) 5.68E-O2I
9.77E*08 1 3 1 1 JTE-^l 3.606-02 1

0.0021
0.021
0.21
0.11

ii i
i ii

0.011 1 0.01
0.12 1

1
0.0141

1

O8I
101 1 i

0.021 1 1



TABLE 7 (con't)
SUMMARY OF CHEMICAL PROPERTIES AND DOSE-RESPONSE

CHEMICAL PROPERTIES DOSE-RESPONSE DATA

Chcmxal
Name

benzene
toluene

, etbvl benzene
ivienes
vinvi chloride
chloroethane

L 1.1 -dichloroeihvlcnc
1 .1 — dichloroeitmne
1.2-dichlorocinYlene tea)
1.2— dichloroe thane
irichloroeihvlene
1 .1.1 — trichloroe thane
1. 1.2 — irichloroethane
tclrachloroeUivlene
1. 1.1 2— letrachlorocthane
1.1.12-leirachloroethane
chloroform
acetone
4— methvi — 2— penumone
metnvt ethvi ketonc
AMnn
gunma-BHC dJndane)
chlordane
ODD
DDE
DOT
dieldhn
endoculfan sulfate
endrin
heptachior
heptachior eoondc
PCBs
lead
cadmium
silver
mercury
chromium vi
chromium lii
barium
arsenic
antimony
beryllium
cvmnide
nickel
selenium
vanadium
zinc

NOTES;

Molccuiax
Wet^hl
(MW1

1 78.11
! 92.41
! 106.2 1
i 106.21
| 6151
1 64.52!
1 97!
I 98.96!
: 96.95 1
i 991

131.4 1
133.4 1
133.4 1

165.831
168!
1681

1 19.4 1
581

1 ICO. 16 1
1 72.11
! 364.93 1
' 290.831
1 4101
! 320.05 1
i 318.03 1
1 354.49 1
i 380,931

42Z9I
380.931
373 .351
389.2 1

I 3281
l 207.191
! 1121

107.9 1
t 200J9I
1 521
! 521
i 1371

74.92 1
: 121.81
i 9.012 1
1 27!
'. 58.7!

78.96 1
511

i 65!

OrgOr
Part-Koc

[KOC]

7.91E-I-01 1
L62E+02 1
1.S1E+02 1
3J2E4-02I
145E+OOI
3.24E+OOI
6.46E-+-01 1
3.02E+01 1
4.906+01 1
1.64E+01 1
9.63E+01 1
t.42E-t-02 1
6.87E+01 1
6.69E-t-Ol 1
3.99E+02 1
7.55E+01 1
4.42E+01 1
3.72E-01 1
6.17E+00 1
1.23E+OOI
4.07E-t-02 1
IJ2E+03I
129E+OSI
4.37E+04 1
4.93E4-05 !
3.13E-MB 1
107E+04I
1346+031
8J2E+Q3I
119E+04I
2.09E+04 I
5.306+05 1

NAI
NAI
NAI
NAI
NA|
NAI
NA|
NAI
NAI
NAI

1.0064-00 1
N A I
N A I
NAI
N A I

Aqueous
Solubil
[SOLI
fmn/Ll

17501
5351
1521
1981

26701
57401
22301
5500.1
35001
85201
11001
15001
45001

1501
10991
29001
12001

1000000 1
213001

1371901
aisi

7.81
0.0361
0.09 1

0.014 1
0.0031
0.195 1
aini
0.261
0.181
0.35 1

0.0031 1
N A I
N A I
NAI
NAl
N A I
NAI
N A l
NAI
N A I
0.2!

1 000000 1
NAI
N A I
N A I
N A I

Henry Vapor Phase
Law D&us Coctt
[HI [Dj]

(atm/moO (an2/st

5.506-031
6.68E-03 1
6.44E-03 1
7.04E-03 1
8.606-02 1
1.11E-02I
161E-02I
5.62E-03I
4.086-03!
9.78E-04I
9.58E-03 1
1.72E-02 1
7.42E-04 1
1S7E-02!
1006-03!
3.806-04 1
3.39E-03 1
1506-051
4.95E-05 I
4J5E-05I
4.96E-04I
4.93E-07 1
3.67E-05 1
3.89E-05 1
3.89E-03I
3J9E-05I
5.846-051

N A I
NAI

8.196-04 1
3J06-011
1.07E-03 1

NAI
N A I
NAI

1.146-021
NAl
NAl
N A I
NAI
N A l
NAI

1706-061
NAI
N A I
N A I
N A I

" - Assumes fEF approach.
NA - Dau n )( available or not applicable.

8.806-02 1
8.70E-02I
7JOE-02 1
7.47E-02 1
1.0SE-OI
171E-01

Reference Doses Oncer Slope Factors

Oral Inhalation OraJ Inhalation
rrn/kfc/dav nn/kR*lav(nnrtcR/oav)~Vnn/i.j^dav)'~1

1 0.029 1 0.029
0.2 1 0.11428 1
0.1 1 0.28571

21 1
1 1.9 1 OJ
i 18371 1

i.ooE-01 0.009 1 a6 1 i a
9.606-02 ai 1 0.1 1
7J6E-02 L 0.01 1 1
1.04E-01 (_ OJ 1 0.091 1 0.091J
7.906-021 I 0.0061 . 0.0111 0.017
7.806-021 0.09 OJ
7.806-02 1 0.004 1 0.057 1 0.037 1
7.20E-02I 0.01 1 0.0511 0.00182
7.10E-02I L 0-03' : °-°26l 0.026
7.106-021 | ! 0.21 0.02
1.046-01 1
L24E-01 1
7JOE-02I
5.08E-02I
5.006-02 1

0.01 1 0.0061 1 aosos
an

0.03 1 1
0.03 1 0.2837 1

0.00003 1 17 1 17.1
5JOE-02 1 0.0003 1 1 J
•4.80E-02I
5.006-021

0.00006 1 U 1.29
i 024

4.906-02 1 j ; OJ4 1
4.706-02 1 1 0.0003 1 0 J4 1 0 J4

NA I 0.00003 1 16 1 16.1
NA 1 1 0.00003 1 : l

4.70E-02 1 ! 0.0003 1 i
5.106-021 0.00051 4.51 4.55

NAI I 0.00001 ! 9.1 ! 9.1
4.806-021 ! i 7.71
5JOE-O2I
5 JOE-02!

N A I
1766-02 1

NAI
NAI
N A I

5 JOE-021
NAI
NAI
NAI
NAI

!

0.0003 i 6.1
0.003

0.0003 0.00008
0.003 41
' 1 1

0.07 1
0.0003 1 50
0.0004 1
0.003 ! 4.31 8.4
0.02 i
0.02 0.84

NA 1 0.003 I
NA 1 0.007 !

5.506-02 1 | OJ



TABLES REV: 11/01/aa
SUMMARY OF HEALTH-BASED
CRITERIA FOR GROUNDWATER

NON - RESIDENTIAL LAND USE SCENARIO

Chctrudl
Name

.ompound is
BioaccumiiUiable*

____(yes/no)_____

MCLor
Nonzero MCLG

Practical
Quantiuuon

Limilb
(mg/U

Groundwaicr
Cananogetuc Noncaranoscnic

Effects @10~5 Effect!
(me/L.)_____(mg/LI

Grouodwmicr
Crilcna
(mg/U

naphthalene < no
acenaphthvtene no
acenaohthcne no
Quorene no
phenanihrenc no
anthracene no
Quoranlhene ves
pvrene no
benrtx a)anthraccne vex 0.0001
chrvsene vet 0.0002
benzol b^fluoranthene ves 0.0002
benzor kWuoramhene ves 0.0002
bcnzcx »)pvrcnc vcj 0.0002
mdcna IJL3— cxOpvrcnc ves 0.0004
dibenztXaJOanthracene ves 0.0003
benziXKjij^pervtenc ves
3.3'— dichlorooenzidine no
n— nilroso— di— n— propvlamine i no !
bisC2-chloro*ooroavl)ctner no
4— chloroaniline ' no 1
2— chioronaptittialene no
2,4— dinitrototucnc no
hexacoioroouudiene vei
hexachloroethane vei
isophorone no
benzvl alcohol no '
btsC2— chloroethvCJether no
nitrobenzene no
12-dichloroocracne no 0.6
U— dichlorooenzcne no > 0.6
1.4— dichloroocnzene no 0.075
1.2.4-trichlorobenzene no 0.07
hezacniorooenzene no 0.001
hoachiorocvciooenLadicne no 0.05

bennncac-d 1 no
2— nitroaniiine no
phenol vcj
2 -metbvl phenol no '
3— methvtphenoi ' no
4— mcihvlphcnol no
2— chloroofaenol no l

2,4— dichloropnenol no
2.4J— ihchloroohenol no
2,44— inchloroohenol no
pcntachloroohenol no 0.001
2,4— diniirophenol no
btt/2-ethvlhexvtlphthalaie vei 0.006
butvlbenzvlphltulale no 0.1
di— n -biitvtphlnalaic vea
dicthviohthaiaxc no
di meitrvt phthaiaie no

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.03
0.05
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.05
0.05
0.01
0.01
0.01
0.01
0.01

NA
NA
NA
NA
NA
NA
NA
NA

3.92E-03
3.92E-01
3.92E-03
3.92E-02
3.92E-04
3.92E-03
3.92E-04

NA
6J6E-O3
4.09E-04
4.09E-02

NA
NA
NA

3.67E-02
2.01E-01
3.01E+00

NA
2.60E-03

NA
NA
NA

1.19E-01
NA

1.79E-03
NA

J«O*C""Ul

NA
NA
NA
NA
NA
NA
NA
NA
NA

i.60E-Ol
ZJ8E-02

NA
2.04E-01

NA
NA
NA
NA

4.09E+00 i 4.09E+00
NA i NA

6.13E+00 1 6.13E-KO
4.09E-»-00 1 4.09E+00

NA 1 NA
3.07E+01 i 3.07E-t-01
8.18E-01 1 8.18E-OI
3:07E-KM 1 3.07E+00 1

NA I l.OOE-02
NA 1 3.92E-01
NA « l.OOE-02
NA 1 3.92E-02 1
NA ! l.OOE-02
NA i l.OOE-02
NA 1 l.OOE-02
NA 1 NA |
NA l 2.00E-02
NA 1 l.OOE-02

4.09E-HM i 4.09E-O2
4.09E-01 f 4.09E-01
8.18E+00 ! 8.18E-KC
i04E-01 1 2JME-01
4.09E-02 1 3.67E-02
2JME-02 1 2JME-02
244E+OI : 3.01E-KX) 1
3.07E-K)1 : 3.07E+01

NA I l.OOE-02
5.11E-02 I 5.11E-02
9.20E-t-00 9.206+00

NA NAI
NA i 1.19E-01

1.Q2E-KO 1 1.02E-MX)
8.18E-02 ! l.OOE— 02
7.15E-01 i 7.15E-01

r*A * j fxtr "m
4.09E-KC 1 4.09E+02
6.13E-03 I 5.00E-02
l^JE-4-Ol 1 IJ3E+01
5.11E+00 1 5-llE-t-OO I

NA 1 NA
S.11E+00 1 5.11E+00
5.11E-01 I 5.11E-01
3.07E-01 1 3.07E-Ot
1.02E-K11 i 1.02E+OI

NA i 160E-01
3.07E-KOO l 5.00E-02
2X4E-01 1 104E-OI
4.09E-01 1 2.04E-01
2.04E-V01 i 104E-KH
^04E+00 i 1.04E-H»
8.18E-KJ1 > S.18E+01
1.02E-t-03 l.02E-t-03

di -n -octvl onthalaic 0.01 NA 104£-t-00



TABLE 8 (con't)
SUMMARY OF HEALTH-BASED
CRITERIA FOR GROUNDWATER

REV 1 1/01/93

NON-RESIDENTIAL LAND USE SCENARIO

Chemjcai
Name

Compound a
fBioaccumulatabie*

vd/no)

MCLor
Nonzero MCLC

fnWU

Practical
Quauutaiion

Umitb

Groundwaicr
Carcmogeaic

Effects (a>10
(mg/L)

Noocarouogenic
Effccu

Groundwmier
Criteria

bcoicnc
toluene
elbvlbenzene

uryiencj '•
"wivi cnlondc
chloroe thane

i 1.1 — dicnJoroethviene
1,1— dichJoroethaae
L.2-dichJorocthv(enc < oj I
! 3. — dichJoroethane
inchloroetlivknc
!.l.l-(nchloroetnane
1 . 1 .2 — inchloroctnane
tetrachloroethvlcne

i 1.1.1,2-ietracnJoroethanc
l.l "* ''-tetrarhloroethane

1 chloroform
acetone
4— methvt-2-pentanone

! rnethvi ethvt Icetonc
Atdrin
gamma— 8HC ( Lindarie I
chJordane
ODD
DDE
DOT
dicidrin
:ndofulfan lulfate
cndnn
heptachlor
heptachtor eoonde
PCBs
;e*d
cadmium
silver
mercury
chromium vi >
chromium iii
bariuin
arsenic
antimony
beryllium
cvanide
nidcd
iciemum
vanadium
zjnc

no 1
no '
no i
no 1
no 1
no 1
no !
no '
no
no
no
no
no
no
no
no
no
no
no
no !
«3 •
•na
Vft

ve»
ft 1
«s 1
ves :

no
««*
«-es
no
mra
•10 1
no !
no 1
vta !
no '
no
no !
no '
na
no -i
no
no i
no i
no
nc

0.005
1

0.7
10

0.002

0.007

0.07
0.003
0.003 1

0.2
0.003
0.003

0.1

i

!

0.0002
0.002

0.0021
0.00041
0.0002
0.00031
0.013 1
0.003

0.0021
0.1
ail

21
0.031

0.006
0.004

0^1
0.1

0.031

0.0031
0.003 i
0.003!
0.005
0.01 i
0.01 !

0.0031
0.0051
0.0031
0.0051
0.003 1
0.0051
0.0031
0.003 1
0.0031
0.0051
0.0031

an
ao3i
an

0.000041
0.000091
0.00014 1
0.00011 1
0.000041
0.00012 1
0.00002 1
0.000661
0.000061
0.00003 1
0.00083 1
0.000631

0.0031
0.0031
aoti

0.00021
0.011
0.011
0.21

0.01 1
0.061

0.0031
0.01 1
0.041

0.0031
0.031
0.021

9.86E-02
NA
NA
NA

I-51E-03
NA

4.77E-03
NA
NA

3.I4E-02
2.60E-01

NA
5.02E-02
5.61E-02
l.lOE-01
L43E-02
4.69E-01

NA
NA
NA

1.68E-04
120E-O3
120E-03
1.19E-02
8.41E-03
S.4IE-03
I.79E-04

NA
NA

6.36E-04
3.14E-04
3.71E-04

NA
NA
NA
NA
NA
NA
NA
NA
NA

6.65E-04
NA
NA
NA
NA
NA

NA 1
104E-KI1 i
l.OZE-t-01 1
2£4E-»-02 1

NA 1
NA 1

9.20E-01 1
1.02E+01 :
1.02E-HX) 1
j.OTE+01 i
6.13E-01 1
9.20E-KX) i
4.09E-OI I
t.02E-H» l
3.07E-WDO 1

NA 1
1.02E-HM 1
t.02E-Kll i
5.11E-HX) I
5.11E-HX) 1
6.UE-04 I
6.13E-03 1
IJ3E-03 1

NA 1
NA 1

1.02E-OZ 1
1.02E-03 1
J.11E-03 1
6.13E-03 1
1.02E-02 i
IJ3E-03 1

NA 1
NA i

5.11E-02 1
3.11E-01 1
6.13E-03 1
S.11E-01 1
l.CEE-KE 1
7.15E+00 1
3.07E-02 '
4.09E-02 ;
5.11E-01 1
Z.04C-MX} i
1XME+00 1
5.11E-01 1
7.13E-01 i
3.07E-rtH l

9.86E-02
2ME+OII
I.02E+01
2JJ4E-ME
1JME-02

NA
7.00E-<13
l.OZE+01
1.02E-KO
3.14E-02
160E-OI
9^06-1-00
5.02E-02
5.61E-02
t.ioe-oi
1.43E-02
4.69E-01
1.02E-MJ1
3.11E-KJO
5.im-HM
1JS8E-04I
720E-03
2JXJE— 03
1.19E-02
8.41E-03
8.41E-03
1.79E-04 I
3.11E-03 1
6.13E-03 1
6J6E-04
8JOE-04I
6JOE-04I

NA
3.11E-02
5.11E-OI
6.13E-03
5.1IE-01
l.COE+02
7.13E+00
5.00E— 02
6.006-02
5JXJB-03
ZD4E-KX)!
i04E+00
5.11E-01
7.13E-OI
3.07E-t-01 1

NOTES: * - CompauncK that are assumed to be bioaccumuiauve nave an aoccotable hazard index of
J.2 venus l. as determined based on Indiana Register. ,6:7. April 1.1993.

- Practical quanuution limits based EPASW-846. 1986 'orGOMS. POLs will chanite
Imif to the jpoaficaaarviical method used.

PEF approach.
N A I in 1101 available or not applicable.



TABLE 9
SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

REV: 1 1/01/93

NON-RESIDENTIAL LAND USE SCENARIO

> Lctnjdi compound a,
Name Biomocumulaublc^

rvea/nol

naphthalene !
•cenaphlbvlcne 1
aoenaphlhene 1
fluorcnc 1
pbenanthreno i
anthracene !
Quoranihcne I
pyretic 1
benzol alamhracene !
chrvsenc !
benzol btfluoramhcne
benzcx k)fluoramhene
benuX a>pyrene
indcnof 1.13— cd)pvrene
dtbenzofaJiUiuhncene '
bcnztx Rji j^pcrvtenc
SJ'-dichlorooenzidine :

n— nitroso— di— n— •propviamine i
bnf2-chlorc»oprapv4>eiher
4— chioroamiioe
2-chloronaphthalcne '
14-dinitrotoniene 1
hexachloroouiadiene 1
hexachloroethane i
isophorone i
benzvl alcohol i
bi*(2-cnloroeihv1)eiher i
nitrobenzene
1.2-dichlorobenzene
1.3-dichlorobenzene '
1,4-dichlorobenzenc
1.14-tnchiorobenzent ',
heucoiorobenzcne •
heacfaioracvciooentJdiene i
a— niUTMOdipfaeavUmine i
benzoicacid '<
2-nitroaniiine ;
pheaot 1
2-mclhvlphenoi i
3-methvtphenol >
4-meihvipheno!
2-chJorophenol i
2,4-dichJoropheno! 1
2.0-lrichIorophenol !
2,4^-trichlorophenot '
pcnuctuofooncnot i
14— diniirophenot >
biM'2 -ethvihexvl >phttv»J«tc
butvlbenzviphthalaic
di— n— butvtohthaUic I
diettivtpblhalatc
di meihvt phthohuc
di— n— octvl ontnaJaie

no
no
no
no
no
no
vet
no
vex
vcs
ves
VCJ

vea
VC3

va
va
no
no
no
no
no
no
ves
ves
no
no
no
no
no
no
no
no
no
no

, no
no
no
ve«
no
no
no
no
no
no
no
no
no
vet
no
ve»
no
no
no

Practical Surface Soils
Quamiuiion Carcinogenic NoDcaranogcmc Surface Soil

Limitb Eaocu@lO~3 EITecu Crilcna
(mf/KfCl (mt/Kx) (mf/Kf,) ftrm/Kgl

0.66
0.66
O66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
U

0.66
0.661
Ul

0.661
0.661
a66l
0.661
0.661
Ul

O66I
0.661
0.661
0.661
0.661
0.661
a66l
0661
a66l
3JI
33 1

O66I
0.661
0.661
0.661
a66l
0.661
OM\
0.661
3J!
3JI

0.661
0.661
0.661
0.661
0.661
0.661

NAl
N A I
NAl
NAI
NAl
NAl
NAl
N A I

79.43 1
7.945.21 1

79.45 1
-94.521

7.941
79.45 1
7.95 1
NAI

128J9I
8.291

93.12 1
NAl
N A I
NAI
1.751

1298.99 1
61.052.63 1

N A l
4.06 1
N A I
N A I
N A I

1416.67 1
. N A I
6J7I
NAI

11.836.73 1
N A I
N A I
NAI
NAI
NAI
N A I
NAI
N A I
NAI

1.922J9!
483 J3I

NAI
4.14246 1

NAI
N A I
N A I
N A I
N \ i

81.600.001
NAl

122.400.00 1
81.600,001

NAl
61ZOOO.OO 1

16.320.001
6U200.00I

NAI
NAI
N A I
N A I
NAI
NAI
N A I
NAl
N A l
NAl

81.600.001
8.160.00 1

163JOO.OO 1
4.osaooi

816.00 1
408.00 1

406^)00.001
612JXJO.OO 1

NAI
1.020.001

133.600.001
NAI

11.788.201
20,400,001

l^3ZOOI
2J&I
NAI

8.160XOOOOI
4Z90I

244XQJOQ 1
iauxnjx)i

NAI
102JMO.OOI

l(L20aOOI
6.12aOOI

204.000.00 1
NAI

6i^oaooi
4.08OOOI
8.160.00 1

408.000.001
40.800.001

1.63ZOOaOOI
:o.4oo.ooo.oo i

40.800.00 i

lo^oaool
NA|

uumooi
KXOOO.OO

NA
loanaoo
laooaoo
10.000,00

79.45
7.945.21

79.45 1
794 J2I

7.941
79.451

7.951
NAl

128J9I
8^91

93.12
s.ieaoo

laooaooi
4.080.00

1.78
408X0

iojxn.oo
lonoaoo

4.06
1.020.00!

io.ooaooi
NAl

2.416.67 |
iQjOoaooi

6X7 \
102 |

lOjOOO.00
iQjooaoo

4190
iQjOoaooi
lojooaooi

NAI
lojooaooj
iQjooaoo
6.12OOO

tojooaooi
1.92189

483.33
4.080,00
4.14126

lOjoaaoo
lOjooaoo
10.000.00
io.ooaoo
lo.caxoo



TABLE 9 (con't)
SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

REV: 1 1/O1/93

NON- RESIDENTIAL LAND USE SCENARIO

Practical Surface Sotli
^icmjcai Compound is Quaatilaiioo Cvcuio^eaic • NoocaranoBcnic Surface Soil

Name BioKXumulatable1 Limit EJTccmollO ETCocti Cntcria
(yes/no^ (mt/Kx) frng/TOtl (an/Kg.) (ms/Kfl)

benzene ' no
toluene no
ethvlbenicnc no
rvicnes : no
vinvt chlonde no
chloroethaae ' no
1. 1— dichtoroetflvienc ! no I
1,1— dichloroethane ' no
1.2-dichloroethvtenefcij'i no
1.2-dichloroethane no ;

tnchloroethvlene no
• 1 1.1— inchloroethanc no
' 1.1.2-inchloroethanc no
tetrachloroethvlene no
1,1.1.2-ietrachloroethanc no '
I.li2-ieuachloroethane no
chloroform ! no
acetone no
4— methvi— 2— pentanone no
methvi etnvl ketone no
Atdritt yet
gamma- BHC (Undine) yet
chtordane yet
ODD yea
DOE i yet
DOT ! vet
dieldrin vet
endotuUan tuiCaie no
endrin vet i
heptachior ves
heptachior cponde no
PCBt ' yet
lead ' no

stiver no

chromium vi no

barium no

antimony no
beryllium no

vanadium no

0.003 1 16.63 1 NA ; 1643
0.0031 NAI 2J5Z31! I.OOOOO
0.0051 NAI 7.18O32I I.OOOOO
0.003 1 NAI 4.080.000.00! 1.00OOO
0.01 1 0.02 1 NA 1 002
0.01 1 NA 1 2J8O36 1 I.OOOOO

0.0031 0.131 18.360.001 O13
0.003 1 VA 1 973.47 1 973.47
0.003 1 NA 1 2O40OOO 1 I.OOOOO I
0.0031 f!7l 612.000.001 5.27
0.003 1 24.97 1 IZ240.00 1 24.97 1
0.003 1 NA I 3.998.01 1 I.OOOOO
0.003 1 12.74 1 8.16OOO 1 22.74 1
0003 101.23 1 20.40OOO 1 101̂ 3
0.005 1 75.91 1 61JOOOO 1 75.91
OOQS 75.41 1 NA I 75.41
0003 5.281 2O40000I 5^8

0.1 NAI 204.000.001 1.00OOO
O03 NAI 102X00.001 1XDOOO
01 NAI 6.726^71 1JJOOOO

O00268 0.27 12J4 O27
0.00603 -U.62 122.40 4442
0.009381 39.43 24.48 i 24.48
0.00737 241.67 NA 24147
0.00268! 17O39I NA 17O59
0.00804 133.01 204.001 IS3JM
000134 3.62 2O40I 3.62
0.04422 NAI 102.001 IOTOO
0.00402 NAI 12Z40I 122.40
0.00201 -t.16 204.00 4.16
0.03361 6J7 26J2 6J7
004335 7.33 NA 7J3

O3 NA NA NA
O5 NA IJEOOO UXZOOOi

t NAI 1O20OOO 1OOOO
01 NAI 12Z40! 122.40

1 NAI 10200001 10000
I NAI 244OOOO001 IOOOO

20 NAI I4i500.00i IOOOO
ll NAI 612JX) 61ZOO
6i NAI aioJB nun

OJ 13.49 1020OOO 13.49
0123 NA 40,80000 I.OOOOO

4 NA 40JOOOO IOOOO
OJ NA lOZOOODt IOOOO

5 NA 1 14.28OOG 1 IOOOO
21 NAI 612JXM.ODI lOflOO

NOTES: t - Compound! that are asaumed to be bioaccumuiaiive have an acceptable hazard index of
O2 venut 1. at determined bated on Indiana, Register. 16:7. April 1. 1993.

b - Practical auanutatcin limiti baaed EPA SW-S46. 1986 (or GOMS. POLs wil 1 change

NA

according to the specific analytical method used.
Astuinet TEF approach.
- Data not available or not applicable.



FABLE 10 Ri-V: 11/01/93
SUMMARY OF HEALTH-BASED

:RITERIA FOR SUBSURFACE SOILS
USE SCENAAJC

.icmxai
Namr

naphthalene
icenaonthvlene
accnaonihenc
fluorenc
pbenanthrenc
anthracene

1 fluonuithcnc
, pyrcnc
benzol a "an ihnrc ne
chrvsene
benzotbtfluoniunene
benzcx lOfluoraniheac
benzofHpvrenc
indenof IJZJ-ccnpvrene
dibenzcM a Jitomnracenc
benzcK lUulpervlene
3J"-dichlorobenndine

; n— niiroao— di— n-propviamine
bu(2— chloroisopropyt)eiher

' 4— chlorotniline
2 — chloronaphthaJcnc
2.4— diniUTKOluenc
hejBChlorobuudiene
hoachloroethanc

' isophorone
benzvt alcohol
bof2— chIoroettnrtV:iher
nitrobenzene
1 2 -dichlorobenzene
1 J— dichlocobenzene
1 .4— dichlorobenzene
1 ~> 4-(richlorobenzene

heachJorocvdoDeniadiene
n — nitroKjoJphenviaminc
beazoieacid
2— miroamine
phenol
2-meUrviphenoi

i 3-melhvtpbeool
4— meUiYtphenoi

, 2-dUorophenol
! 2,4-didilorophaiol
. 2.4.5 -trichlorophenoi

2.4.6— trichloropnenoi
i oenuchlorophenol

2.4— dinicraphenol
i bt*2-ethv<hexvnphthaiaie
! butvlbenzvtpntbalaic

di— n— bucvlphthaiaie
: diethvtpnthaUie

di methvl phthaJatc
di— n— ocnrt phUulate

Compound is
BtaaccumuBiable

no
no '
no
no
no
no
Vtt

no
ves
ves
VC3

ves
ves
ves
vca

: VT3
: no
1 no

no
no

; no
1 no
1 vcs

ves
' no
' no

no
no
no
no

: no
no

no
no [

no 1
no i
vea 1
no :

no '
no

no '

no

no

no

no
no i
no

Practical
Quanuauoa

. - SLimit
(ms/Kx)

0.66 1
0.66 1
0.661
0.66 1
0.661
0.661
0.66
0.66
0.661
0.66
0.66 1
0.66 i
0.661
0.66 1
0.66
0.66
U l

0.661
0.661
Ul

0.661
0.661
0.661
0.661
0.661
Ul

0.661
0.661
0.661
0.661
0.661
0.661
0.661
0.661
0,661
3JI
3J

0.66
0.661
0.66
0.66
0.66
0.66
0.66
0.66
3J
3J

0.66
0.66
0.66
0.66
0.66

Subsurface Soili
Cuanogemc Noocarcmogcnc

EffccaioilO"3 Effoca
(raR/Kfl) fma/K«^

NA
NA 1
NA 1
NA 1
N A I
N A I
NA 1
NA 1

698.63
69.863.01 1

698.63 1
fi. 986 JO 1

69.85 1
698.63 1
69.86 1

NA
1.133J3

72J6
1.472.23 1

NA
NA
NA

31.18
19.818.48

536J42.11
NA

66.24
NA
NA
NA

11.250.00
NA

101J6
NA

104.081.63
NA
NA
NA
NA
NAI
NA
NAI
NA
NA

14.779.61
4.250.00

NA
36.428J7

NA
NA
NA
NA

•8.400.00
SA

S7.600.00
<S.400.00

NA
438.000.00

11.680.00
43.800.00

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

58.400.00
5.S40.00

U6JOO.OO
2^20.00

584.00
29X00

292XOO.OO
438.000.00

NA
730.00

131.400.00
NA

16J73J1
14.600.00
1.168.00

2J9
NA

JJ40.000.00
45.47

175̂ 00.00
73.ooaoo

NA
rj.ooaoo
7,300.00
4380.00

146.000.00
NA

43joaoo
2,920.00
5J4OOO

-TtfWIOO
:9 ̂ 00.00

1.168XOO.OO
14.600XOO.OO

0.66 1 NA Z9.200.00

• Leacbinn to Grounawaier
Grounowaicr Suteurtocc

Criteria Soil Cniena

4.09E+OOI
N A I

6.13E+00 1
i 4.09E+00 1
i NAl

3.07E-t-01
i 3.18E-01

3.07E+00 1
t.OOE-021

. 3.92E-01
l.OOE-02
3.92E-02
1.006-02

i l.OOE-02
l.OOE-02

NA
l.OOE-02
l.OOE-02

! 4.09E-02
4.09E-01

l 3.18E+00
2XWE-01

! 3.67E-02

IOJ34.54 I
N A I

35215.08 1
'1J50J9 1

NAl
7J85J12J3 1

13.782.92 !
140J91201

103.83 1
67.777.62 1

354.98 1
'.759.12!

212.871
629.17 1
649.661

NA
12J6
0.06
U2

1.117.69
68^3Z75

39.07
46.06

1 2.04E-02 1 331
1 3.01E-1-00
I 3.07E-I-01

256.03
4J56.75

l.OOE-02 1 0.06
1 5.1 IE-02 i 1.73

9.20E+00
NA

1.19E-01

1 5.093 J6
NA

34.671
i 1.02E+00 1 1.405.37

l.OOE-02 1 165J7
1 7.15E-01 1 3.904.08
1 5J4E-01
1 4.09E+02

5.00E-02
I IJ3E-M31

567 JO
8 13.796 J6

Z08

Subnutace
SotlOilcna

10.000.00 I
NAI

10XOO.OO 1
loxoaoo

N A I
10.000.001
loxoaoo i
10x00.001

103 J8
10.000.00

354.98
3.759.12

69.85
629.17 i
69.86

NA
12J6
0.06
1J2

1,117.69
10X00.00

39.07
31.18
3J1

256.03
4356.75

0.06
1.73

10X00.00
NA

34.67
1.405-37

101.56
2J9

567 JO
loxoaoo

2.08
658.78 1 658.78

lllP.+OOl 375.931 375.93
1 NA NA

5.11E+OOI 427^4
i 5.11E-01
1 3.07E-01
I l.02E-H)l

2.60E-01
i 5.00E-02
1 2.04E-01
1 2.04E-01
l 2.04E+01

11.63
15.12

• NA
427^4

11.63
15.12

<J507.44 1 5 J07.44
30.65
24.95

30.65
24.95

7^71 7J7
1.40635

421AW.24
1 2.04E+00 1 6.188.56

3.18E-I-01

t.40605
toxoaoo
6.188J6

i v> mn.a i 10.000.00
1.02E-t-03l 2.427^*59.10 io.ooaoo

i 2.04E+OOI 13.865-501 10.000.WJ



TABLE 10 (con't)
SUMMARY OF HEALTH-BASED

CRITERIA FOR SUBSURFACE SOILS

REV: 11/01/93

NON-RESIDENTTAI. LAND USE SCENARIO

Practical Subsurface Soils Leachins to Groundwaier
Cbenuat (Compound n Quantitaiton Carcinogenic NoocardnOEenc Groundwater Subsurtace Subnuiace.

N»mc Biaaccurauiiuolci Limitb ECTecn (ffllO"^ Effects Criteria Soil Criteria Soil Criteria
(yea/no) ( mg/Kg.) laut/Kf.) (mg/Kxt (tos/L) (mg/Kg.) dnz/K«> .

benzene
toluene
ethyl benzene
ryienej
vinyl chloride
chioroethanc
1 . 1 —dichloroethvien c
l.l-dichlorocihane
1.2— dichlorocthvlene (as)

' 13— dichlorocttanc
(nchloroeinvtenc
1.1.1 — tnchiorocthare;
1.1.2-inchiorocthant:
tetracnlonxurvtene
1.1.13-ietrachloroeilmie
I. 1.23 — letrachloroet hanc
chloroform
acetone
4— methvl— 2— pcntanone
methyl eihvtketonc
Aldrin
zamma— BHC fljndane)
chlordanc
ODD
DDE
DDT
dieldrin
endosuifan suifale
endrin
heptachlor
hepuchtor cponde
PCBs
lead
cadmium
stiver
mercury
chromium vt
chromium iii
barium
arsenic
antimony
beryllium
cyanide
nickel
selenium
vanadium
zinc

NOTES: i - Co

no
no
no
no \
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
ves
ves
ves
ves
ves
ves
no
ves
VC3
no
ves

no
no
no
vex
no
no
no
no
no
no
no
no
no
no
no

0.005
0.003
0.003
0.003
0.01
0.01

0.003
0.005
0.003
0.005
0.005
0.005
0.005
0.003
0.003
0.003
0.003

0.1
0.03
0.1

0.00268
0.00603
0.00938
0.00737
0.00268
0.00804
0.00134
0.04422
0.00402
0.00201
0.03561

289.96 1
NA
NA
NA

OJO
NA
159
NA
N A I

91.96
437.11

NA
39130

1.434.72
1391.02
1.03132

92.76
NA
NA
NA
433

39131
36831

2.123.00
1.500.001
1.418JO

31.87
NA
N A I

55381
56.04 1

0.04355 1 66.23 1
0.5 1 NA I
0 .5 I NA 1

11 NAI
an NA I

1 N A I
1 NAI

201 NAI
I NAI
6 1 N A I

0.51 118.601
0.123 1 NA 1

4 NA
OJI NA

51 NA
21 NA

NA ;
3.63130 i
9.92837 !

1.920.000.00 1
NA 1

3.693.46 !
13.140.00 1
1386.78 1

1 4.600.00 !
438.000.00 t

3.760.00
'.600.68
5.840.00

14.600.00 i
43.800.00 i

NA i
14.600,00 !

146.000.00 1
73.000.00 i
9.03118 I

8.76 i
87.60 i
17.32 !

NA i
NA i

146.00 1
14.60 l
73.00 •
87.60 l

146.00 :
18.98 i

NA i
NA 1

730.00 1
7300.00 1

87.60 1
7300.00 l

1.460.000.00 i
107300,00 i

438.00 i
584.00 '

7300.00 i
29300.00 1
29.200.00 1
7300.00 1

10.770.00 i
•138.000X0 '

9.86E-02 1
2.04E+01 1
1.02E+01 1
104E+02U
1 JOE-021

N A I
7.00E-03 1
l.Q2E-K)l 1
1.02E+00 1
3.14E-02 1
160E-01 1
9.20EH-00 1
5.02E-02 1
5.S1E-02 1
1.10E-01 1
1.43E-02 1
4.69E-01 1
1.02E+OI 1
5.11E-M30 1
5.11E+00 1
1.68E-04 1
2.20E-03I
100E-03I
1.19E-02 1
8.41E-03 1
8.41E-03 1
1.79E-04 1
5.11E-03 1
6.13E-03 1
6J6E-04I
S JOE-041
6 JOE-041

NAI
5.11E-02 1
5.11E-01 1
6.13E-03I
5.11E-01 1
1.02E-W32I
1.1SE+00 1
5.00E-02I
6.00E-02I
5.00E-03
2.04E-I-00
2.04E-1-00
J.11E-01
7.13E-OI
3.07E-H)1

4.771
23J97.46
17.179.71

331433 J3
0.13
NA
0.081

2J83.62
10149

OJ7
23.73

4.173.92
1.03
8.01
7341
031

20J3
13639
407.481
146341

0.061
O34
4.311

48341
80.49

141 J3I
0.061

1100 1
iai2i
0.441
0.451
.4.231
NAI
NA
NAI
NAI
NAI
N A I
N A I
N A I
N A I
N A I
NAI
NAI
NAI
N A I
NAI

4.771
1.000.001
1,000.00
ijoaooj

0.131
1,000.00

0.08!
ijoaooi

10149 1
037

23.73
ijoaooi

1.03 1
3.01
7.24
031

2033
13639
407.48
14634

0.06
034
4JI

48341
flO.49

141̂ 3
0.06

1100
iai2
0.44
0.45
4.23
NA

10JOO
10JOO
87^0

laooo
laooo
tOJOOO
1 0000
1OOOO
118.60

1.00000
10JOOO
lOjQOO
1OOOO
IOJOO

mpQumtt that art assumed to be hioaccamuUtr-T' tavean acesoiable hazard index of
02 versus 1. u determined based on Indiana Register. 16:7. April 1. 1993.

- Practical quanmation limia based EPASW-846.1986 forGC/MS. PQLswill change
i^oording to the specific analytical method used.

- \tiumcs TEF aaproach.
A - Data not ivanablc or not applicable.



TABLE 11
SUMMARY OF HEAJLTH-BASED
CRITERIA FOR GROUNDWATER

HEV: 1 1/01/93

RESIDENTIAL LAND USE SCENARIO

N«n>e
MO. or

Nonzero MCLC

Pncuai
Qiuntiuiioa

Limilb

Groundwaier
Cironogcruc Noncarcmogcnic

Effccu@10~6 Effecu Crileru

naphthalene
jcenaphUrvicne
vxnaahtheae i
Quorene
pbenanthrene '
anlhnoene
Quoranihene
pyrene
benzrXa^anthncenc
chrvsene
benzrx blfluonuuhene
benzol kXluonuuhenc

i benzrx a)pyrene
i ndenof I ,2J — od ^ pyrene
dibenzrx aji)aruhncene
benzrx n,h J}perv(ene
3 ,3'— dichtorobenzidine
a— nitrxno— di— n— propytaminc ;
btrf2-chtoro»opropyl)cthcr
4— chloroaniline
2— chlorotuphthalene
2,4— dinitrotohiene 1
hexBchlorobuudiene 1
hexachloroethxnc I
iiophomoe i
benzvi alcohol '
bis<'2-chloroeUiv1V:ther I
nitrobenzene
1.2-dicfalorobenzene
1.3— dichJorobenzene
1.4-dichiorobenzcne
1 .2,4 - tnchlorobenzcne
henchiorobenzene

n— miroaodipoeaviaraine
beozoic Bod
2— miroaniiine
phenol
2-metbvtphenol
3-meihvipbeno!
4— metbvtphenol
2-ch»oroptoeno<
2.4-dichJoroohenot
2,4 J - (rictaiorophenol
2,4.6— trichlOTOphcnoi
penucblorophcnol
2.4— dimtrophcnoi
btsf2— ethvlhexvi^phthalau:
burvlbenzvtpnihaiau:
di — n — btinriphthaiaic
dicthviphthalau:
di methvt phthaiatc
Ji— n— octvl onthilatc

no 1
no !
no i
no 1
no 1
no i
vei ;

no i
vei i 0.0001
va ' 0.0002
va 0.0002
vei 0.0002
va 0.0002
va 0.0004
va ; 0.0003
va '
no '
no i
no 1
no i
no 1
no !
•/a i
va i
no i
no '
no I
no
no : 0.6
no i 0.6
no i 0.073
no ! 0.07
no 1 0.001
no 1 0.03
no 1
no I
no '
va i
no [

no
no
no
no
no
no
no 0.001
no
va 0.006
no 0.1
va
no
no
no

0.01 NA 1
0.01 NA 1
0.01 NA 1
0.01 NA
aoi NA 1
aoi NA i
0.01 NA 1
aoi NA I
0.01 I 16E-04
0.01 1 16E-02
0.01 116E-04I
0.01 1 16E-03
0.01 I 16E-05
0.01 116E-04I
0.01 116E-05
0.01 NA 1
0.02 1.89E-04I
0.01 1.21E-05
0.01 4.22E-04 1
0.02 NA 1
0.01 NA 1
aoi NA I
aOl 1.09E-03
0.01 5.99E-03
aOl 8.93E-02
0.02 NA
0.01 1.63E-03
0.01 NA
0.01 NA 1
0.01 NA 1
0.01 3J4E-O3 1
0.01 NA 1
aOl 5JIE-05
aoi NAI
aOl I.73E— 02
0.03 1 NA 1
0.03 1 NA
aoi NA i
0.01 NA 1
aoi NA
0.01 MA 1
0.01 NA 1
0.01 NA
0.01 NA
0.01 1.73E-03
0.03 '.08E-04 1
0X13 NA
0.01 6.07E— 03
0.01 NA
0.01 NA 1
0.01 NA
0.01 ! NA
'1.01 ! NA

l.ZZE+00
NA

U82E+00
1.22E-KM

NA
9.12E-t-00
2-43E-01 i
9.12E-01 i

NA i
NA 1
NA >
NA
NA
NA i
NA i
NA 1
NA 1
NA 1

IJ2E+00 i
1 T7P— 01 I

2.43E+00 1
6.08E-02 1
1.22E-02 1
6.08E-03 !
6.0SE-HB 1
9.12E+00 i

NA
1J2E-02
174E+00 I

NA
1.62E+00 1
3.04E-01 1
2.43E-O2 1
2.13E-01

NA
U22E+02
l.CE-03 I
3.65E+00 1
IJ2E+00 1

NA 1
1.52E+00 l
1-S2E-01 1
9.12E-02 1
3.04E+00 !

NA 1
9.12E-01 1
6.08E-02
1.22E-01
6.08E+00
6.08E-01
143E+01
3.04E+02
rvUoE-OI

1.22E+00
NAj

US2E-I-00
1 "P-H30

NA
9.12E+OO
2.43E-O1
9.12E-O1
l.OOE-02
1.16E-02
l.OOE-02
l.OOE-02
I.OOE-02
l.OOE-02
I.OOE-O2

NA
UJOE-02
l.OOE-02
l.OOE-02
I'rre—Qi
2.43E+OO
6.OSE-O2
1JBE-02
l.OOE-02
8.93E-Q2
9.12E+OO
l.OOE-02
IJ2E-02

- 174E+00
NA

7JOE-O2
3.04E-O1
l.OOE-02
^1_J_JE.~U1

U73E-O2
l^2E+O2
5.00E-O2
3.65E-HX)
IJ2E-HJO

NA
1J2E-KW
IJ2E-01
9.12E-02
3.04E+00
I.OOE-O2
5.00E-02
6.08E-02
l.OOE-02
6.08E+00
6.08E-01
Z.43E-1-01
3.04E-HK
0.06E-01



TABLE 11 (can't)
SUMMARY OF HEALTH-BASED
CRITERIA FOR GROUNDWATER

REV: 11/01/93

RESIDENTIAL LAND USE SCENARIO

hc.micu Compound is

• ves/no)

MCLor
1 Nonzero MCLG

Practical
QuanULauon

Lunitb

Groundwater
Ciranogcmc

Effccts@10~6
Noncaronogcnx:

fnw/U

Groundwmtcr
Criteria

benzene >
toluene
etbvlbcnzene '
lylenct
vinvi chloride
chloroethanc
l.l — dichloroethvlenc
1.1 -dichloroethane
1.2-dichloroetrrvlene (cu1!
1 .2 -dichloroethane
trichloroetrivlcne

' l.l.l-inchloroethane
1.1.2 -inchlorocihane
ictrachloroethvlene
1.1.1.1- letrachloroethanc
1,14-2- letracnloroethane
chloroform
acetone
4— methvt — 2 — pentanone
methyl elhvi ketonc (

Aldrin
gamma— 3HC (Lindancs
chlordane
ODD
DDE
DOT
dieldnn
endosulfan sulfaie
endnn
hepuchlor
heptachlor eooudc
PCHs
lead
cadmium
silver
mercury
chromium vi
chromium iii
barium
anenic
antimonv
beryllium
cyanide
nickel
selenium
vanadium

no
no I
no !
no !
no '
no '
no 1
no '
no !

no
no
no
no
no i
no '
no 1
no '
no 1
no I
no 1
vet i
va 1
va i
va
ya 1
vet 1
vet
no
ves '
ves i
no !
ves !
no 1
no 1
no !
va !
no 1
no '
no 1
no i
no '
no '
no 1
no i
no !

no ;

0.005
1

0.7

0.005 1
0.0051
0.0051

6.17E-04 1

10 | 0.005 1
0.002

0.007

0.07
0.005
0.005

0.2
0.003
0.005

0.1

0.01 1
0.01 1

0.0051
0.0051
0.0051
0.005 1
0.0051
0.0051
0.005 1
0.0051
0.0051
0.0051
0.0051

0.11
0.051
an

0.000041
0.0002 1 0.00009 1
0.002

0.002
0.0004
0.0002
0.0005
0.015
0.005

0.000141
0.00011 1
0.000041
0.00012 1
0.00002!
0.000661
0.000061
0.00003 1
0.000831
0.000651 •

0.0031
0.0051
0.011

N A I
NAI
NAI

131E-05 1
NAI

1.67E-05 1
NAI
NA

I.97E-04
I

3
1.

14E-03
NA

14E-04
47E-03

6.88E-04
3.09E-04 1
176E-04 1

NAl
NAI
NAI

5.00E-06I

NA
8.04E-01
1J1E+00
6.08E+01

NA
232E+01
2.74E-01
6.40E-01
3.04E-01
9.12E+00
1.82E-01
1.29E-HM
1.22E-OI
3.04E-01
9 12E-01

NA
3.04E-01
3.04E-KOO
1J2E+00
9.18E-01
1J2E-04

6 .54E— O5 1 IJJ2E— 03
6.S4E-05I
3J4E-04 1
ZJOE-041
2JOE-04I
5J1E-06 1

1.

N A I
N A I

89E-05 1
9.34E-06 1
I.

0.002 0.0002 1
0.1
0.1

0.01 1
0.01 1

2 1 0.2 1
0.05 0.01 1

0.006 1 0.06 1
0.004 1 0.005 1

106-051
NAl
NAI
NAI
NAl
NAI
NAI
NAI
NAl
NAI

1.98E-05 1
0.2 1 0.01 1
ai 0.041

0.05 1 0.005 1
0.051

NAl
NAl
NAI
N A l

3.65E-04
NA
NA

3.04E-03
3.04E-04
IJ2E-03
IJ2E-03
3.04E-03
3.95E-04

NA
NA

1J2E-02
1J2E-01
IJS3E-O3
IJ2E-01
3.04E-W)l
2.13E-WM
9.12E-03
1^2E-02
1J2E-01
6.0SE-01
6.08E-01
IJ2E-01
2.13E-01

5.00E-Q3
I.OOE-MM
U1E-KO
6.0SE-K11
t.OOE-02
2J2E-«-OI
7.00E-03
6.40E-01
3.04E-0!
5.00E-03
5.00E-03
1.29E-t-00
5.00E-03
5.00E-O3
5.00E-03I
5.00E-03
l.OOE-01
3.04E-t-OOI
IJ2E-HX)
9.18E-01
4.00E-05
2JB6-04
2.00E— 03
3J4E-04
2JOE-04I
2JOE-04
2.00E-05!
1J2E— 03
LOOE-031
4.00E-04I
8JOE-04I
6JOE-04

NA
IJ2E-02
L52E-01
2JOE-03
1J2E-01
3.04E+01
2.13E-MM
5JOOB— 02
6JOE-02
5.00E-03
&OSE-OII
6.08E-01
1J2E-01
Z.13E-01

0.021 N A I 9.12E-KC I 9.12E-HX) |
S'OTF,S; i - t^ompouncb thai are assumed to be bioaocumulaiive have an acceptable hazard index of,

0.: venus 1. as determined bated on Indiana Recister. 16:7. Apnl 1.1993.
•i Practical quantitation limits based EPA SW—**6. 1986 for GOMS. PQLs will cnanee

ucording to the specific analytical method used.
Assumes TEF approach.

N A - ),,iia nrM available or not applicable.



TABLE 12
SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

HEV: 11/01/33

RESIDENTIAL LAND USE SCENARIO

Practical
.. .bcmicai Gimpound ix Qumliuiion

Nunc BioKcumulatablc1 Limit
Cvei/no) (mt/Kx)

napfltlulene
aoenaphlhvlene
accnaohlhene <
fluorene
phenuKhreoe :

anthracene
Quoruihenc
pyrenc
benzctfaUflthraccne i
duvsene '
benzot b)fluonnihenc
benzot It \fluoranihene
benzootpvTcne
indenof 1.2J-ad\pyrene
dibenzof aJi Unthracenc
benKX RjiJIpervlenc
3.3*-dichlorooenzidinc
n— nitnMD— di— n— propvtmmtnc i

4— chloroaniline
2— chloron«p*Hh«ietie
2,4— dinitroioluene
hexacoiorobuudienc
hexichloroethane

benzvt aJcohol
Wtf2-chloroeirivi)ethcr
nitrobenzene
1.2— dichiorobenzene
•ij-tiKMiOrooeiizenc
1 .4— dichlorobenzenc
1.2.4 -iricalorooenzcne j
hecKfakwobenzene i
hezKhioracvciopenudiene
n-niut»odiphenviamtne :
beozoiocid >
2— nitrouuline ;

; ptaeaot
2-meihvlphcnol :
3-methvlphenol
4-melhviphenoJ
2 "-chtof opbenoi

| 2.4-dichlorophcnoi
1 2.O-trichiorootieaol i
2.4^i-inchtorooheno( >
penucaioroohenoi
2,4— dinttrophenol
biiTZ-ethvtheivOpfithiUte
ButvlbenrvlphihaUic
di — n — butvtphduluc
diethvtphlhaUie
di methvl phthalaie
di— n— ix^vt phthaJalc

no
no
no 1
no
no !
no
va
no
ve»
va '
vcs
vcs
VCJ

ves
vex
ves
no
no '
no
no
no
no i
ves
va
no
no '
no
no
no
no
no
no
no {

no '
no i
.no
no
</e> '
no '
no >
no
110
no
no
no
flO

no
vei
no
ves
no
no
no

0.66
0.66
0.66
0.66
0.66
OA5
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
U

0.66
0.66
tJ

0.66
0.66
0.66
0.66
0.66
U

0.66
0.66
0.66
0.66
0.66
O66
0,66
O66
O66
33
33

0.66
066
O66
a66
a66
0.66
a66
0.66
3J
3J

0.66
0.66
0.66
0.66
0.66
0.66

Surface Soils
Ciraaoecnjc Noodranogenjc >arlacc Soil

Effecu@lO~6 Effccu Cniena
(ran/KjO (me/Kx) (mi?/Kjf^

NAI
N A l
N A l
NAJ
NAl
NAl
NAl
NAl
0.88 1

37.67 1
0.881
S.77 1
0.09 1
0.881
0.091
N A l
1.421
0.09 1
9.14 1
N A l
NAl
NAl

8.21 !
45.071

673.681
NAl

0.581
NAl
N A l
NAl

:&67i
NAl

0.401
NAl

13O61I
NAl
NAl
NAl
NAl
NAl
NAl
NAl
NAi
N A i

58.18 I
5J31
N A I

45.71 1
N A I
NAI
NAl
N A I
N A I

10.800.00 1
N A I

1&200.00I
10JOO.OO 1

NAI
81.000.001
2.160.00 1
s.ioaoo i

NAI
NAl
NAI
N A I
N A I
N A I
NAI
NAl
NA|
NAI

10.300.001
i.osaooi

zi^oaooi
540,001
10&OOI
54.001

54.000.00 1
81.000.001

NAl
135.00 1

:4joaooi
NAI
NAl

2.70OOOI
216J»I

i^9aooi
NAI

1. 080-000.00 1
16^01

32.400.001
i3joaooi

NAl
ojoaooi
ijsaooi

310.001
27.000.001

NAl
s.ioaoo i

540.001
1 .060.001

54.000.00 1
5.4OO.OOI

: i6.ooo.oo i
1700.000.00 1

'.400.00 1

io.ooaooj
NAI

loxcaooi
loxoaoo

NAJ
laooaoo
2.16aOOi
s.ioaoo

OJ8
87.67
0.88
8.77
0.66
QM
0.66
NA

1.42
0.66
9.14

1.060.00
toooaoo

54OOO
8̂ 1

45J37
673.68

I OXCD. 00 1
a66l

135.00 I
10.000,001

NA
26^7

2.700001
a66l

1̂ 9000
13O61

laooaoo
i&ao

laooaooi
laooaooi

NA|
iQjooaooi
IJ5OOOI
siaoo

laooaoo
58.18
5J3I

540.00
45.71

10.000.00 1
5.40OOOI

10.000.00
to.ooaoo
'.-tOO.00



TABLE 12 (con't)
SUMMAKY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

HEV: 1 1/01/S3

RESIDENTIAL LAND USE SCENARIO

"hrmirjl Compound u

fvet/no)

Practical
Quantitaiion

Unit13

Surfac
Carcinogenic

Effects® 10 ~6

fnw/IOrt

c Soils
Noncaranogcnic

Effects
(nw/Kn)

jurfacc Soil
Criteria
(nwflCirt

benzene i
toluene :

ethvlbenzene 1
xylenei 1
•vrnVitUiarrixe ' i
chloroethane 1
1.1-diehlorocthviene 1
1.1-dicaloToethane 1
1 2 -dichloroethvlene ( ca } '
l^-dichloroethane '
inchlorocthviene

; 1.1.1-tnchloroethanc
l.li-irichloroethanc
tetrachloroethvlene
t.l.lJZ— tetrachloroethanc
l.l.2J!-letrachloroethane '
chloroform '
acetone 1
4-methvl- 2 - petitanone
methvl etbvl ketone 1
Aldnn 1
Kimma— BHCfLindanei \
cmoroane <
ODD I
DDE 1
DOT T
dieldrin '
endosulfan tulfate
endnn

1 hepucalor |
hemacnlor eponde
PCBi i
lead !

, cadmium 1
i silver 1
! mercurv 1

no ! 0.0051 22.07
no 1 0.005 1 NA
no 1 0.005 1 NA !
no 1 0.005 1 NA 1
no
no

•UUl' 1O4I
0.01 NA 1

no • 0.005 1.07 1
no 0.005 NA 1
no 0.005 NA I
no 0.005 7.03
no 0.005 58.18 1
no 0.005 NA 1
no 0.005 11.23
no 0.005 12J3
no 0.005 Z4.62I
no 0.005 3.20 1
no ' 0.005 104.92
no
no
no

0.1 NA 1
0.05 NA 1
0.1 NA!

ves 0.00268 0.04
vex 0.00603 0.49
vet 0.00938 0.49
yet 0.00737 167
vet 0.00268 1.88
ve* 0.00904 1.38
ves 0.00134 0.04
no 0.04422 NA 1
ves 0.00407 NA 1
ves 0.00201 0.14
no i 0.05561 0.07 1
vei 0.04355 0.08
no
no
no
ve*

0-3 NAl
OJ NAl

1 NAl
0.1 NA

N A l
54.000.00 1
Z7.000.00I

540.000.00 1
•ftA'l
N A l

1430.001
Z7.000.00I
1700.001

81.000.00 1
1.620.00 1

:4joo.oo i
1.080.001
1700,001
8.100.00 1

NAl
1700.001

27.000.001
13.500.001
13.500.001

1.621
16.201
3.241
NAl
NAl

2ZOOI
1701

13.501
16.201
:7.ooi
3.511
NAl
NAl

135.00 1
U50.00I

16.201

2Z07
1.000.00
i-ooaooi
i,cnaoo|

034
NA
t.07

1.00000
uooaoo

7.03
58.18

1.000.001
1L23
12J5
-U.&1

3.20
104.92

1.000.00 1
uooaoo
[.ooaoo

004
0.491
a49
167
1.88
1J8
0.04

13.50
16JO
0.14
0.07
0.08 1
NA|

135.00
ijsaooi

1&20I
II NAl iJ5aooi tJ5OOOI

chromium iii
banucn
anemc
antimonv
beryllium
cyanide
nickei
selenium
vanadium
zinc

no 1 I
no
no
no
no
no
no
no
no
no

20
1
5

0.5
0.125

NA 1 270000.00 1
NA 1 1850000 1
NA I S1.00 1
NA 1 108.00 1

0.151 1J50.00I
NA 1 5.40000 1

41 NA 1 5.40OOO 1
0.5

5
NA 1 1 J5OOO 1

10.000
10JOOO
81.001

10&OOI
O50I

1.000001
5.40OOOI
1-UOOOI

NA 1 1 .890.00 1 1 J9OOO
i 1 NA 1 31.000.00 1 lOOOO

NU i bi a • Compounot tnat are assumed to be bioaccumulauve have an acceptable hazard index of
0.2 versus L. as determined bawd on Indiana Register. 16:7. Apni 1. 1993.

b Practical quantitation limits based EPA SW-846. 1986 for GOMS. POLs Mnll change

NA

according to the specific analytical method used.
Auumet TEF approach.
— DILI no* available or not applicable.



TABLE 13 REV: M/01f93

SUMMARY OF HEALTH-BASED
CRITERIA FOR SUBSURFACE SOILS

RESIDENTIAL LAND USH SCENARIO

icnjjci
Name

Zampoursa is
Biooccumubtabic11

Practical
Quanuation

Limit

Subsurface SoiU Lrarhmg to Groumiwaicr
Cironogenjc Noncarcinogenx:

E£feca@10 ~6 Effeca
Groundwatcr

Criteria
(rntfL)

Subsurface
Soil Cnieru

Subiurtacc
SoilCrileru

, naphthalene
accnaphthvtcne
icetuphthene

1 fluorenc i
[ phenanchrene
anthracene
fluoranlhene >
[jvrene

! benzofm>an[hiaccne 1
• enraene !

benzof bVluoranihene
benzof ktfluoranlnene
benzoi a )pvrene
indencx 1.13— cd^pyrcne

1 dibenzcXaJifeiuhncene
i bennxgjij'lpefviene !
j 3J'-dichlorobenxidine i
\ a— nitrwo— <fi— n— propvUrmne i
bofl— chloroisopYOpvl >cthcr :
4— chlorommiine i

i 2-chloroiuphttuleoe 1
1 14-dinitrotoiuene i
hencnJorobuudiene '
hexachioroetimne >
iiophorone 1
benzv( alcohol i
bt*7-chloroctljvl>cihcr !
nitrobenzene '
1.2-dichlorobenzene :

1.3— dichlorobenzene
1.4— dichlorobenzene
1.14-tricnJorooenzene '
hescftiorobcfixctic
hacfetorocaclopencutiene
n— nitiowdioheiivtamiiie :
benzoicaad
2-nitroaniiine '
obenoi
2-meihv<phenol
3-methvlpheaoi
4 — methviphenoi
2 ••wuofopncnoi
14— dicntafoonenoi
14.5-lricfalorootienol
14.6-(richlorophenol
penuchtoroohenol
1.4-diniiroanenoi
baf2-ethvlherv()p tunable
butvtbenzvtphtlnbLc 1
di— n— butvtoathaiiir. i
diethvtphthaUte
di mcttrvl phlrahte
di— n— octvi phihabi;

no
no
no
no
no '
no
Vd

no
vet
VCS

vrs
VCJ

VT3

ves
VfS

ves
no
no i
no '
no I
no
no •
vcs
vet
no !

no 1
no
no
no
no
no
no
no i
no i
no I
no !
no
vet :

no i
no i
no
no i
no
no
no
no
no
vet <
no i
vet i
no '
no
no

0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66

1J
0.66
0.66
U

0.66
0.66
0.66
0.66
0.66

NA 58.400.00
NA NA i
NA 1 37.600.00 1
NA 1 58.400.00 I
NA 1 NA 1
NA 1 438.000.00 1
NAI 11.680.00 1
NA 1 43 .800.00 I

698.63 1 NA I
69AS3.01 1 NA 1

698.63 1 NA ;
6.986.30

69.83
698.63
69.86

NA
1.133.33

7Z86
1.47123

NA
NA
NA

31.18
29.818.48

536 .842.11
Ul NA

0.66 1 66.24
0.66 1 NA
0.66 1 NA
0.66 1 NA
0.66 1 21230.00
0.66 1 NA
0.661 101.56
0.66 1 NA
0.66 1 104.081.63

3.31 NA
331 NA

NA
NA •
NA I
NA :

NA i
NA i
NA 1

58.400.00 i
5.840.00 1

116.800.00 !
Z920.00 i

384.00 I
29X00 1

:92JXX).00 1
438.000.00 i

NA 1
730.00 I

131.400.00 i
NA i

16.873.31 i
14.600,00 1
1.168.00 1

139 1
NA 1

5.340.000.00 1
43.47 !

0.661 NAI 175.200.00 1
0.661 NAI 73.000.00 1
0.661 NAI NA 1
0.66 1 NA 1 TJ.000.00 i
0.66 1 NA 1 7.300.00 1
0.661 NAI 4J80.00 1
0.661 NAI 146.000.00 1
0.66 1 Z4.Tn.6l 1 NA !

3JI 4.230.001 43,800.00 :
3.31 NAI X92aOO !

0.661 36.428J7I 5*4aOO i
0.661 NAI :92JXXXOO 1
0.66 1 NA 1 »^00.00 1
0.66 1 NA 1 1.168.000.00 i
0.66 1 NA 1 14.6OO/BaoO 1
0.66 1 NA i :?.2no.oo '

t:2E-H»i
N A l

1-S2E-I-OOI
1^2E-(-OOI

N A I
9.12E+OOI
143E-01 1
9.12E-01 1
l.OOE-02 1
1.16E-02 1
l.OOE-02 1
l.OOE-02 1
l.OOE-02 1
l.OOE-02 1
l.OOE-02 1

N A I
1006-021
l.OOE-02 1
l.OOE-02 1
1.22E-01 1
143E-1-00 1
6.08E-02 1
l.OOE-02 1
1.00E-02I
8.93E-02 1
9.12E+OOI
l.OOE-02 1
1J2E-02I
174E+00 1

NAI
l.OOE-02 1
3.04E-01 1
l.OOE-02 !
113E-OII
1.73E-02I
l^E-i-021
5.00E-02I
3.63E+00 1
1.32E+OOI

NAI
1J2E-I-OOI
IJ2E-01 1
9.12E-02 1
3.04E+OOI
l.OOE-02 1
5.00E-02 1
6.08E-02 1
1.00E-02I
6.08E-HX) 1
6.08E-01 1
143E-KOI 1
3.04E-M32I
6.08E-01 1

1.761.78 1
N A l

10.906 JO 1
8.838.641

N A I
1268.64193 1

2J03.04I
r3J1132l

103.881
379.271
334.98 1
501.64 1
11137 1
629.17 1
649.661

N A I
11861
0.061
0.171

186.921
11.478.071

6.531
6.78 1
1.131
1.431

728.621
0.06 1
0.29 1

2.J24.23 1
N A I

0.901
235.031
165 ST\
651911

3.181
136.098.44 1

1081
110.17 1
61371

NAI
71.45 1

1.951
1531

971.061
0.251

24.95 1
t.231

16.43 1
70J17.83 1

1.034.97 1
Z3.231SOI

•W5.965.59 1
!J 18.85 I

1.761.78
NA

10.000.00
8.838.64

NA
laooaoo
1305.04

iQjooaoo
103^81
379^7
354.98
501.64
69.83

629.17
69.86

NA
1186
0.06
0.17

186.92
lOjOOaOO

6J3
6.78
1.13
1.43

723.62
0.06
0.29

1324.23
NA

0.90
233.03
101.56

189
3.18

10XDO.OO
108

nan
6187

NA
71.45

1.95
133

921.06
0.25

24.95
\23

16.43
10.000.00
1.034.97

10.000.00
10.000.00
IJ 18.85



TABLE 13 (con't)
SUMMARY OF HEALTH-BASED

:RITERIA FOR SUBSURFACE SOILS
REV: 1 /Ot f33

RESIDENTIAL LAND USE SCENARIO

Same
Compound a

BuTaccurauttiiOic"
i vo/no

Practical
Quanutauoa

I.Jmitb

Subsurface Soils Leaching to Groundwatcr
Guonogemc Noocarcmogenjc

Effects @ 10~6 Effccn
Groundwater

Critcna
Subsuruce
Soil Criteria

Submrfioc
SoUChtcna

benzene
toluene
etbvt benzene
ivlenes
vinvl chloride
chloroethane
1 .1 — dtchloroelhvlc ne
l.l— dichloroetbane
13— dichloroethvlene fas)
U-dichloroetrani:
tnchJoroetrMene
1. 1.1 -(richloroeihane
1 . 1 3 - 1 richloroeiha ae.
teirachloroeinvtenc
1.1.13-tetraehlorocirianc

chloroform
acetone
4— methvl— I— penianone
methvl ethvl ketonc
Aldrin
jamma— BHC (LLndane i
chlordane
ODD
DDE
DOT
dieldrin
endosulfan tulCate
endrin
hemachtor
hemacntor coonde
PCBs
lead
cadmium
silver
mercury
chromium vi
chromium tit
barium
anenic
anlimonv

' beryllium
cyanide
nickel
selenium
vanadium
zinc

i no
i no
i no 1
i no 1
! no 1
1 no 1
1 no |
! no

no
1 no !

no
no
no
no '
no
no

: no :

1 no 1
no

< no 1
vet !

i ves i
1 ves !
: ves 1

ves 1
'• va 1
' vet i

no
ves
ves '

: no
ves

• no 1
: no
' no \

< ya
1 no
1 no

no '
no i
no
no

! no
no

< no
no
no

0.0031
0.0031
0.003!
0.0031

001 1
aoi I

0.003 1
0.003!
0.0031
0.0031
0.003 r
0.0031
0.0031
0.0031
0.0031
0.0031
0.0031

0.11
0.031
0.11

0.002681
0.006031
0.009381
0.00737 1
0.00268 1
0.006041
0.00134 1
0.044221
0.004021
0.002011
0.03361 1
0.04355 1

051
051

l l
on

l l
11

201
I I
61

0.51
0-1231

41
O5I

51
21

289.96
NA
NA
NA
030
NA
2J9
NA
NA

91.96
437.11

NA
39130

1.634.72
139UJ2
1.052J2

92.76
NA
NA
NA
433

39231
36831

2.123.00
1 .30OOO
1.418 JO

3137
NA
NA

5538
56.04
6633

N A l
NAl
NAl
NAl
NAl
NAl
NAl
NAl
NAl

118.60 1
NAl
NAl
NAl
NAl
NAl

NA l
3.631.30 i
9.92837 1

2.920.00OOO 1
NA i

3.693.46 !
13.14OOO 1
1386.78 1

14.600.00 I
438.000.00 i

3.760.00 i
5.600.68
5.840.00 i

14.600.00 i
43.flOO.00

NA 1
14.600.00 1

146.00000 1
73.00000 1
9.032.18 1

8.76 l
87.60 i
17.52 i

NA l
NA i

146.00 1
14.60 i
73.00 '
S7.60 i

146.00 <
18.98

NA i
NA 1

73OOO 1
730OOO 1

87.60 1
730OOO 1

1.46OOOOOO !
tfTTTnrjm ]

438.00 1
584.00 1

730OOO I
29300.00 1
2930OOO I
730OOO 1

1032000 I
438.000.00 l

5.00E-03
8.04E-01
131E+00
6.08E+01
l.OOE-02
232E+01
5.00E-03
6.40E-01
3.04E-01
5.00E-03
5.00E-03
1.29E+00
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
3.04E+00
tJ2E-HM
9.18E-01
4.00E-03
9.006-03
1.40E-04
3J4E-04
2^06-04
2JOE-04
2.00E-05
1J2E-03
1.82E-03
3.006-05
S30E-04
6JOE-04

NA
1J2E-02
IJ2E-01
1^2E-Q3
IJ2E-01
3.04E-)-01
2.13E-KX3
l.OOE-02
6.006-02
5.006-03
6.08E-01
6.08E-01
1-52E-01
2.I3E-01
9.I2E-KXJ

0.06
202.16
83437

206.114.09
0.13

7.78834
0.05

40.07
17.14
0.02
0.08

229.64
0.03
033
0.08
0.04
0.03

22.79
68.15
11.62
O01
0.00
O09
037
O45
079
0.00
101
1.69
0.00
0.43
433
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1 NA
NA
NA
NA
NA

0.06
202.16
83437

1 .OOOOO
0.13

t .00000
0.03

40JT7
17.14
0.02
0.08

129.64
0.03
033
0.08
0.04
O03

22.79
68.13
11.62
001

0003
O09
037
0.43
079

0.003
2.011
1.691

0.0031
0.45
4.23
NA

73000
730000

87.60
730OOO

10.00OOO
toooooo

438JJO
584.00
118̂ 0

loaoooo
1000000
730OOO

lOOOOOO
10JOOOOO

NOTES: a - Compounds UuU are assumed to be bioaccumulanve have an acceptable hazard index of
0.2 versus L. as determined bued on Indiana Register. 16:7. April I. 1993.

:; - Practical quanuation limitl based EPA SW-846.1986 for GC/MS. PQLs will change
according to the specific analytical method u,vd

' - Assumes TEF approach.
NA - (>4(* rot available or not applicable.



TABLE 14 REV: 1
SUMMARY OF TIER II CLEANUP GOALS

FOR THE NON-RESIDENTIAL SCENARIO

-< 1 /33

dcmjcai
Name

naphthalene 1
acenaphihviene !

aocnaphlbene '
Quorate •
phenantiirene 1
anthracene 1
Quoranthene 1
pvrenc 1
benzol alanthracenc ;

chrwene 1
benzol b)fluoranthene 1
benzot klfluoramhene

• benzol atpyrene '
•ndeiKX 1 JL3-od')pvrenc 1
dibenzo(aJi>anlhraccne 1
benzot RjiJ^pcrvlene !
33*— dichlorobenzidine 1
n— nitroao— di— n— propvlamtne 1
DtKZ— cniuTOcoiHOijn)etner I
4— chioroaniiine 1
2— chtoronaphthalene 1
2,4— dinitrotolucne 1
herachlorobutadiene 1
hencnloroethane ]
ixoohorone !
benzvl alcohol i
btK'Z— chtoroeihviVethcr
nitrobenzene
I 2. -dicfaterobeiuenc
1 3 — d ichlorobenrene
1.4— dichlorobenzene
1 .̂4-triehlorobenzene
hcz&cnioroocfizcne
hezachlorocvctopenudienc
n-nrtrosodipheffvianiinc
benzole acid
2— nitroaniline
phenol
2-metavlphenol
3-methvtphenol \
4— methvtphenol \
2 — chioropocnol 1
2.4-dichkxophenol \
2.4 J — tnchlorooncnoi
2.4.6-tnchlorophenol

i penuffhlorophenol
2.4 -dinitrophenol
bisr2-elhvlhexv«)phthalate
butvlbenrvlphthaUte

1 di— n— butvlpnihalate
> diethvtphthaUte

di methvt phthalaie
Ji -n— ocnl ohihalaic

Compouod is

(yet/no)

no 1
no
no
no
no
no 1
ye*
no
vet
ves '
ves
VCS

ves
ves i
ves !

ves '
no
no

no
no
no
vet
ves
no
no
no
no
no !

no '
no •

no
no 1
no
no !
no
yea
no
no
no
no
no 1
no
no i
no 1
no !
ves !
no !
ves 1
no 1
no
no

Surface
Sotk

IOOOO.OOI
N A I

10000.001
laooaooi

NAI
taooaooi
taooaooi
taooaooi

79.451
7.945.21 1

79.45 1
794.521
•7.94 1
79.451

7.951
NAI

12SJ9I
8.291

93.12 1
8.160.00 1

10000.001
4.080001

1.781
408.001

laooaooi
taooaooi

4.061
1X20.00 1

taooaooi
NAI

2.416.67 1
taooaooi

6J7I
2421

laooaooi
taooaooi

4X901
laooaooi
laooaooi

NAI
taooaooi
taooaooi
6.12aOO 1

taooaooi
I.S3ZBA'.

483331
4.osaooi
4.142J6 1

laooaooi
loaxxiooi
loxcaooi
io.ooaoo i
10^00.00 1

:iubciuiacc
Soils

10.000.00 1
NA|

laooaooi
to.ooaoo i

NAI
10.000.00 1
io.ocQ.oo i
10.000.00 1

10338 1
io.ooaoo

354.98
3.759.12

69.85
629.17
69.86

NA
1X86
ao6
132

1.117.69
tojxnoo

39.07
31.18
331

256.03
4356.75

0.06
t.73

10.000.00
NA

34.67
1.40537

101.56
X89

567 JO
laooaoo

X08
658,78
375.93

NA
427^4

1L63
15.12

5^07.44
•VOtt1,
24.951

7371
1.406JZ5I

IOJXM.OOI
6.188J6 1

taooaooi
taooaooi
io.ooaoo i

Or o LI n ttwitcr

».09E-HX)
NA

6.13E-KO
+.09E-(-00

NA
lOTE-f-Ol
8.18E-01
3.07E+00
l.OOE-02
3.92E-01
l.OOE-02 I
3.92E-02
LOOE-02
l.OOE-02
l.OOE-02

NA
2.00E-02
t.OOE-02
''.uyti^T/i 1
4.09E-01
S.18E+00
2.04E-OI 1
3.67E-02
104E-02
3.01E-KO
3.07E-K)l
l.OOE-02
5.11E-02I
''20E+00

NAf
1.19E-01
LQ2E-KO
r.OOE-02
7.15E-01
5.S4E-01
*.09E-KI2
5.00E-02
lJ3E-)-01
5.tlE-t-OOl

NAI
UIE+OO
5.11E-01
5.07E-01
l.02E-t-01
•'JBocHWi'
1006-02
104E-01
:L04E-Ol
104E-MJ1
104E-KX)
'! 18E-MJ1
.02E-KI3

:o4E+oo



TABLE 14 (con't)
SUMMARY OF TIER II CLEANUP GOALS
FOR THE NON- RESIDENTIAL SCENARIO

Qicmicau
Name

Compound ii
B ioaccum ulatablc*

Surface
Soils

Stibsurtacc
Soik

REV: 11/01/93

Grounowner
(me,!,)

benzene
toluene
cthvlbenzenc
xylenea
vuwi chloride
chloroethane
i .1 — dichloroethvienc
1,1— dichloroethane
;.3-dichloroethvtene < cis i
1 2— dichloroethane
t richloroethvtene
1.1.1 — tnchloroethane
1.13- inchloroethane
ictrachloroethylenc
1 ,1.13— leuachiorocthane
1,133— (etrachloroeihanc
chloroform
acetone
4— methyl— 2— pentanone
methvf ethyl ketone
Aldrin
gamma— BHCfLindanei
chlordane

J3DD

no
no
no
no

16.631
1,000.001
UXXXOOI
i.ooaooi

no 1 0.02 1
no
no
no
no

uooaooi
ai5i

973.471
IJXXXOOI

no 5371
no . 24.77 1
no 1.000.001
no : 22.74 1
no ' 10133 1
no 75.91 1
no 75.41 1
no
no
no
no
yes
vet
ves
ve«

DOE ves
DOT
djeldrin

yes

5.281
IJXXXOOI
IJXXXOOI
IJXXXOOI

0371
44.621
24.481

241.67 1
17TJL59I
153.01 1

ves 3.621

4.77 9.86E— 02
1.000.00 104E+01
IJXXXOO 1 1.02E-H)1
LOOaOO 1 2JME+02

ai3 LOOE-02
i.ooaoo NA

aos
IJXXXOO

7.00E-03
1.02E+01

102.49 l.OZE-t-OOJ
0.37

25.73
3.14E-O2
160E-01

l.OCO.00 9.20E-KX) 1
1.05
8.01
7.24
031

20-33
13639
407.48
14634

0.06
034
4J1

48 -J4
8a49

14L83
0.06

5.02E-02 |
5.61E-02
1.10E-01
L43E-02 |
4.69E-01
tJCE-KH
5.11E-HX)
5.11E-HX)
L68E-O4
230E-O3
2JXE-03
1.19E-02 1
8.41E-O3J
8.41E-03
1.79E-04

efldosulfan sulfale 102.001 12.001 5.11E-03 I
endrin 122.401
hcptachlor 4.16 I

iai2i
0.44 1

6.13E-03 I
6J6E-04J

hepuchior eponde 6J7-I 0.45 I 8JOE-04I
PCS* 7J3I 4.231 6 JOE-04 I
lead no NAI

lOJXXXOOl

NA 1

10.00aOO 1

NA)
cadmium
silver
mercury
chromium VI
chromium ijj
barium
arsenic
antimonv
beryllium
cyanide
nickel
selenium
vanadium

no
; no

vei
no
no
no
no
no
no

1.020.001
laooaooi

122.401
lojooaooi
laooaooi
lojooaooi

611001
816.001

13.49 1
no 1.000.00 1
no lOJXXXOOl
no lOJXXXOOl
no lojxxxoo i

10.000.001
lOJXXXOOl

87JJOI
icxooaooi
lOJXXXOOl
laooaooi
lOJXXXOOl
lOJXXXOOl

118^01
i.ooaooi

lOJXXXOOl
lOJXXXOOl
lOJXXXOOl

5.11E-02 1
5.11E-01
6.13E-03
5.UE-01
l.OZE+021
7.15E+00!
5.00E— 02
6.006-021
5.00E-03I
2.04E+00
2JME+00
5.11E-01
7.15E-01
3.07E+01

NOTES; * - Compounds thai are assumed to be tnoaacumuiative have an acceptable hazard index of
03 venus 1. as determined based oo induna Register. 16:7. April 1.1993.

i - Practical quamitalioa limits based EPA SW-846. 1986 for GOMS. PQLs will change
according to the specific analytical mflfhf>r1 u*** .̂

' - Assume* TEF approach.
NA - Data not avmiiable or not applicable.



TABLE 15 REV: i ,01/93
SUMMARY OF TIER II CLEANUP GOALS

FOR THE RESIDENTIAL SCENARIO

ChcnucaJ Compound \i Surface Subsurface
Name Bioaccuraulatablc* Sou* Soil* Grouodwater

(yet/no) fmR/Kal (me/lQrt ImefL)

naphthalene
acenmphthvtene
aocnaphthcne
Quorene
phcnanthrcnc
anthracene
fluonnthene
pyretic
beazaf » \amhraacnc
chrvsene
benzo(b)fluoramhcne
benxor lOfluoramhenc
benzofalpvTcne '
indenof I.Z3— od'Jpvrenc
dibenzof aJiUnihraocnc
bennx K J»4^pcrv(enc
3J*-dichloroben2idine
n— nitroaj— di— n— propviamme
bis{2— chioroBopropy<)ether
4 — chloroanilinc
2— chioronaphthaJcne

t 2,4— dinitrotohiene
henchlorobuudiene
hexachioroethane
laopooiuflic
benzvl alcohol
btif2-chiorocthv1)cther
nil rT^?c nTffflc
U-dichlorobenzenc
1.3— dichlorobenzene
1,4-dichlofobenzene <
li4-indiJorot)cnzcnc
hflXBCnUMlHEtllJdl^ I

n — nitrondiphenviamine
bcfizoc acid
2-nitroaniline
pncnOf
Z * fflcuwiphdioi
3Hincthv1phciioi
4 ̂  fllCtnVI podioi
Z-cMoropfaeaoi
Z4-dichloraphenoi
2.4J-(hdiloraptienol
2,4.6— (hchloropftetiol
peauchloroohenol
2,4— dinitrophenoi
bttf2-citrvtbcrvi>phthaUic
butvibenzviphltuiatc
di — n — butvlphthalaic
diechvlphthalate
di metnvt phihaJatc
di— n-octvl ohlhaiaic

no .
no
no
no
no
no
vn
no
va
ves
VCJ

vcs
ves
vea
Vd

vei
no
no
no
no
no
no
va
re*
no
no
no
no
no
no
no
no
no
no
no
no
no
va
no
no
no
no
no
no
no
no
no
vet
no
va
no
no
no

i laooaooi
N A I

10.000.00 1
10.000.001

1 NAl
i laooaooi
1 2.160.00 1
' 8.100.00 1

0.88 1
87.671
0.881
S.77I
0.661 '
0.881
0.661
NAI
1.42 1

1 0.66 1
1 9.14 1
I 1.060.001
1 10.000.001
i 54aooi
' 8.211
! 45.07 1
1 673.681
1 10.000.00 1
1 0.66 1
i 133.00 1

10X300.00!
NA 1

26.671
1 2.700.001
1 0.661
i uraaooi
1 130.61 1
i laooaooi
I 16.201
i lo.ooaoo i
1 10.000.001
1 NAI
• 10.000.00 1
I U3LOOI
1 810.00 1
i iQjoaaoo i
1 58.18 1
! 5J3I

54aOO!
1 4J.71 1
i iQjooaoo i
1 5.400.00 1
' 10.000.00 11 io.ooaoo i

5.400.00 1

1.76L78
NA

laooaoo
8538.64 1

NAl
laooaoo
2J03.04

laooaoo
103̂ 8
379^7
354.98 1
501.64
69.83

629.17
69.86

NA
12̂ 6
0.06
an

186.92
io.ooaoo i

6J3
6.78
1.13
1.43

728.621
0.06
a»

2J24i3
NAI

0.90
235.03
101 J6

2J9
3.18

laooaoo
rosi

nan i
62J7

NAl
71.43

1.93
2J3

921X6
023

04.93
1̂ 3

16.43
iixooaoo
1.034.97

10.000.00
10:000.00
U18^5

1^2E-KO
NA

I.S2E-KX)
l^2E-(-00

NA
9.12E-t-00
143E-01
9.12E-01
lOME-02
1.16E-02
l.OOE-02
l.OOE-02
l.OOE-02
l.OOE-02
l.OOE-02

N A I
2-OOE-02
l.OOE-02 I
l.OOE-02
IJ2E-01
2.43E-I-00
6.08E— 02
l.OOE-02
l.OOE-02
8.9SE-02
9.12E-HOO
l.OOE-02
1J2E-02
174E-KO

N A I
7JOE-02I
3.04E-01
t.OOE-02
ri3E-01
t.73E-02
U22E+O2I
5.00E-02 1
3.65E-KMI
IJ2E-KJOI

NAl
IJ2E+OOI
1J2E-OII
9.12E-O2 1
3.04E+OOI
l.OOE-02
5.00E-02I
6.08E-02
l.OOE-02
6.0SE+00
6.0BE-01
143E-t-01
J.04E-MJ2
f>.08E-01



TABLE 15 (con't) REV: i /oi/93
SUMMARY OF TIER II CLEANUP GOALS

FOR THE RESIDENTIAL SCENARIO

CbcnucaJ Compound a Surface Subsurface
Name Bioaccumulalablc1 Soili Soils Oounctwaier

(yes/no) <mg/Kx) (msKz\ .imj/Ll

benzene
toluene
etijvlbenzcne !
xvlcna
vinvt chloride
chlorocthane '
1.1 — dichJoroetbvienc
1.1 -dichlorocinanc
1.2— dichlorocihvtene ( cis i ;
1.2— dichloroclhane
tnchlonoethviene
1.1.1 — trichloroeihanc
1 . 1.2 — (richloroethane
tetrachioroethylene
1.1.1,2- letrachlorocinanc
1.1̂ 2- tetnchloroethane
chloroform
acetone
4— metbvf— 2— pentanone :

methvi etbvl ketone
AWrin
gamma— 8HC f Undone i
chiordane
ODD
DDE
DOT I
dieldnn i
endoculfan sutfaie
endrin
heptacfaJor
hepcachlor epande
PCBs
lead
radmu'tn
silver
tncrcurv
CuTOfOJUlB V)
cfuoiniufn iu
barium
anenic
"ifury**11*
bervUium
cyanide
nickel
selenium
vanadium
zinc >

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
vei
ves
ye*
vet
vet
ve*
ve>
no
yes
ve*
no
ye*
no
no
no
ye*
no
no
no
no
no
no
no
no
no
no
no

1 22.071
1 1.000.00 1
1 1.000.001
1 1.000.001
1 034 \
> NAI
1 1.071
1 1.000.00 1
i tjooaooi

7.03!
58.18 1

1.000.00 1
11_23 1
12J5I
24.62 1

3^01
> 104.92 11 i^oaooi
' 1.000.001
i !. 000.00 1
' 0.041

a49i
tt49l

i 2^71
1.881

I 1.881
i 0.041

13 JO 1
16.201
0.141
0.071
0.081

i NAI
1 135.00 1
1 1J3OOOI
1 16.201
i ijsaooi

laooaooi
i laooaooi

81J»I
i 108.001
' 0.501

i.ooaoo i
' 5.40OOO 1

1J50.00I
' t £90.00 1
• laooaooi

0.06
202.16
834 J7

i.ooaoo
a 13

1.000.00
0.05

40.07
17.14
0.02
0.08

r».64
0.03
0.23
0.08
0.04
0.03

22.79
68.15
11̂ 2
aoi

0.003
0.09
027
0.45
0.79

0.003
101
1.69

0.005
0.45
4.23
NA

730,00
7joaoo

87.60
7JCD.OO

laooaoo
KXOOO.OO

438.00
584.00
118.60

5.00E-Q3
l.OOE-KX)
I-31E-MX)
6.08E+01
l.OOE-02
ZJ2E-+OI
7.00E-03
6.40E-01
3.04E-01
5.00E-03
5.00E-03
1.29E+00
J.OOE-03
5.00E-03
5.00E-03
5.00E-03
l.OOE-01
3.04E-MX)
1J2E-WM
9.18E-01
4.00E-Q5
l.OOE-04
1006-03
3J4E-04 1
150E-04
150E-04I
100E-05I
t J2E-03 1
100E-03I
4.00E-04I
8 JOE-041
6JOE-04

NA
1J2E-02
1J2E-01
100E-03
IJZE-OII
3.04E-KJ1 |
2.13E+OOI
5.00E-02I
6.00E— 02
5.00E-03

lOXOaOO 1 6.08E-01
lOXOaOO 1 6.08E-01
7.300.00 1 I J2E-01 |

10.000.00 1 2.13E-01 1
iaooaoo i 9.i2E-i-oo i

NOTES i - < Zompoundi that are assumed to be trioaocurautauve have an acceptable hazard index of
3.2 versus 1. as determined based on Indiana Register. 16:7. April 1.1993.

? - Practical quanuLation limits based EPA SW-846. 1986 for GOMS. PQLi wtU change
uxording to me specific analytical method used.

• - Auumex TEF approach.
NA - -ita not «w idle or noi applicable.


